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SECTION SF 30 BLOCK 14 CONTINUATION PAGE

SUMMARY OF CHANGES

A. This amendment provides for the following revisions to the solicitation:

Section

01270

02300

02924

05120

05500

06200

07214

07530

10522

15895

16710

1. SPECIFICATIONS CONTAINING MODIFICATIONS

Title

PAYMENT
Paragraph 1.2.10, Modified Description of Option Item to include extension of concrete pad and
CMU screen wall.

EARTHWORK
Revisions to paragraph 1.7, Utilization of Excavated Materials
Revisions to paragraph 3.3, Selection of Borrowed Materials

REINFORCED HARDENED DRIVEABLE TURF
Table 2.1.1 Note added regarding seed mix
Reference to table number revised.

STRUCTURAL STEEL
Paragraph 1.5, Delete requirement for certified steel erector.

MISC.METALS
Deleted Paragraph 2.2 — Corner Guards and Shields, Reference section 10260 for specified items
Deleted Paragraph 2.13 — Fire Extinguisher Cabinets

FINISH CARPENTRY
Deleted Paragraph 2.1.6 — Epoxy -Aggregate Panels

BOARD AND BLOCK INSULATION
Paragraph 3.3.3, changed distance from 6 feet to 2 feet.

ELASTOMERIC ROOFING (EPDM)
Paragraph 2.7, revised concrete paver thickness

FIRE EXTINGUISHER CABINETS
Delete paragraph 1.3
Delete paragraph 2.5

AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
Revisions to paragraph 3.1.6, Exposed Ductwork

PREMISES DISTRIBUTION SYSTEM
Minor revisions to part identifications for Cruz Boxes and patch panel.

DRAWING REVISIONS BY NOTATION

Irrigation Plan, Sheet 44, Plate I.-101

(a) Delete “and in Section 02811, “Landscape Irrigation” from the last line of the option item description

Planting Plan, Sheet 45. Plate L.-102

(a) Delete “and in Section 02930, “Exterior Plants” from the last line of the option item description

Roof Framing Plan — NW Quadrant, Sheet 57, Plate S-106

Add Plan note “8” as follows:
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(a) Provide elevated structural platform for suspended electrical transformers located just north of Grid 5 near Grid C (typ of 3
places total) as follows:

A. Platform system shall be able to support self weight plus 1000 1bs equipment dead load for each
electrical transformer unit (TXPCP4, TXPCPS5, and TXNA units; 3 total).

B. Platform shall consist of 36” x 36” steel frame system with 3/16-inch steel plate cover welded to each
steel frame support member. Unless otherwise noted, locate bottom of platform 2°-0” above finish
ceiling; coord with arch, mech, and elec.

C. Platforms shall be located as required in plan view (near location shown on electrical plans - see
Drawing E-107) to align with roof joist panel point layout, coord with joist manufacturer.

D. Steel frame system shall consist of C4x5.4 perimeter support members and (2) C4x5.4 interior support
members located directly under each transformer equipment support; channel support members shall
have welded (3/16-inch fillet all-around) end connections.

E. Platform shall be suspended from roof joist system using (4) 3/8-inch diameter threaded rods (typ 1 per
corner; 4 per unit) with double nut connection at top and bottom connections. Threaded rods shall be
connected to channel platform support frame at bottom.

F. Threaded rod top connection shall be connected to Unistrut P1000 structural support system (or
approved equal) supported on roof joist bottom chords and located adjacent to joist bottom chord panel
points where possible. Provide joist stiffeners as reqd, see Detail 5/S-705.

G. Provide diagonal lateral bracing support of suspended platforms along each edge of platform and in both
directions (total of 8 braces per platform). Bracing shall consist of one or more of the following: (1)
hanger wire per Spec Section 09510 ACOUSTICAL CEILINGS, aircraft cable (1/8” dia minimum) with
turnbuckle system, Unistrut support system, or other approved system. Each lateral brace support shall
be capable of supporting a minimum of 200 1bs tension force. Lateral braces shall be connected to roof
joist top chord members where possible. Provide additional joist cross brace bridging at locations where
lateral brace system connects to joist bottom chord members.

H. Transformer equipment shall be connected to platform steel channel with 5/8-inch diameter bolts
(minimum one per corner); coord size and location with equipment manufacturer.

1. Contractor shall be responsible to coordinate final electrical transformer equipment support dead load
reactions and locations with roof joist manufacturer prior to design and fabrication of roof joists.

Exterior Details, Sheet 145, Plate A-505

(a) Detail 10/A-506. Add notes pointing to infill wall at WF rail. “20 ga, 2 2 inch studs at 16” o.c., (1) layer 5/8” glass-matt
faced gypsum panel”

Exterior Details, Sheet 145, Plate A-506

(a) Detail 3/A-506, Delete note that reads “2 %4 [64] Metal Stud Framing”.
Comm Connection at Building 2003, Sheet 168a, Plate A-704
(a) Add a general note that all work on this sheet is part of Option Item No. 0013.

Furniture Floor Plan Northwest Quadrant, Sheet 169, Plate 1-102

(b) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

Furniture Floor Plan Northeast Quadrant, Sheet 170, Plate 1-103

(a) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"
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Furniture Floor Plan Southeast Quadrant, Sheet 171, Plate 1-104

(a) Revise General Note 2 to read as follows:
“See Sp ecification Section 12705 for typical systems furniture layouts and components list"

Furniture Floor Plan Southwest Quadrant, Sheet 172, Plate 1-105

(a) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

HVAC Plan — SE Quadrant, Sheet 181, Plate M-104

On Sheet M -04 at approximately grid 9.3/E.9 Key Note #6 points to a 18" diameter duct. Key note #6 does not apply to this
particular piece of ductwork. Delete this note reference to the 18" diameter duct.

Telecommunications OSP Copper Backbone Cabling Diagram, Sheet 274G, Plate T-206

(a) Copper cable routed between V#12 and V#16 shall be changed to PE-89 300 pair from 700 pair as currently shown on
drawing.

Details, Sheet 306, Plate T-701

(a) Add general note that states; "MSE and FM outlets use Category 6 cable. FM outlets have one set of binding posts and
MSE outlets have two sets of binding posts required. Each FM and MSE outlet gets (1) Cat 6 cable pulled to it. A typical
Cruz box will require (6) Cat 6 cables for the FM and MSE outlets since there are (3) FM and (3) MSE outlets. In the
Commo Rooms these Cat 6 cables will terminate on the 66 wall field for MSE/FM. Coordinate exact pair termination with
owner."

Electrical General Notes and Luminaire Schedule, Sheet 215, Plate E-001

(a) Clarification: Fixture type S4 referenced on Luminaire Schedule shall be fixture type B4.
(b) Clarification: Fixture type C2 is not used on this project.

Lighting Plan Northwest Quadrant, Sheet 219, Plate E-102

(a) In Note 8, replace “Type D2” with “Type D6”.
(b) Clarification: All Type D6 fixtures shall be a dimming type.

Electrical Room and Substation Plan and Details, Sheet 231, Plate E-400

(a) Detail 3/E-400, Electrical Room and Substation Plan - TXPCP9 should be located in the transformer rack, not TXPCP4, as
this was mislabeled.

(b) Locations for TXPCP4 and TXPCPS5 are shown on Drawing E-107.

(¢) Mounting for TXPCP4, TXPCP5, and TXNA on platforms from the roof structure is addressed in this Amendment 0007, in
association with the structural drawings / package.

Foundation/FlIr Plan NE Quadrant, Sheet 54. Plate S-103
(a) Delete footing designation “F6” located near Grid J-4.

Section “A”, Sheet 66, Plate S-301

(a) Revise footing thickness shown in Section A from 1°-0” [305] to 1°-3” [381] to match thickness shown in Concrete Footing
Schedule on Plate S-300.

B. The revised attached pages supersede pages of the same number and should be inserted in numerical sequence. All changes
are generally identified, for your convenience, either by strikeout for deletions, and underlining of text for additions or single
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dark line in the margin. All portions of the revised or new pages shall apply to this contract whether or not changes have been
indicated.

C. The time and date for receipt of proposals remain the same at 2:00 p.m., local time, 02 June 2003.

D. Offerors must acknowledge receipt of this amendment by number and date on the Standard Form 1442 BACK (page 00010-
2) in Block 19 or by telegram.

Enclosures:

Rev. SF1442 Front and Back

Rev. 0800 DRAWING REVISIONS BY NOTATION

Rev. 01270 PAYMENT

Rev. 02300 EARTHWORK

Rev. 02924 REINFORCED HARDENED DRIVEABLE TURF
Rev. 05120 STRUCTURAL STEEL

Rev. 05500 MISC. METALS

Rev. 06200 FINISH CARPENTRY

Rev. 07214 BOARD AND BLOCK INSULATION

Rev. 07530 ELASTOMERIC ROOFING (EPDM)

Rev. 10522 FIRE EXTINGUISHER CABINETS

Rev. 15895 AIR SUPPLY, DISTRIBUTION, VENTILATION, AND EXHAUST SYSTEM
Rev. 16710 PREMISES DISTRIBUTION SYSTEM
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CODE FACILITY CODE

17. The offeror agrees to perform the work required at the prices specified below in strict accordance with the terms of this solicitation, if this offer is
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See Pages 00010-5 thru 00010-8
AMOUNTS >

18. The offeror agrees to furnish any required performance and payment bonds.

19. ACKNOWLEDGEMENT OF AMENDMENTS
(The offeror acknowledges receipt of amendments to the solicitation - give number and date of each)

AMENDMENT NO.

DATE

20A. NAME AND TITLE OF PERSON AUTHORIZED TO SIGN OFFER (Type or print) 20B. SIGNATURE 20C. OFFER DATE
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21. ITEMS ACCEPTED

22. AMOUNT 23. ACCOUNTING AND APPROPRIATION DATA
24.SUBMIT INVOICES TO ADDRESS SHOWN IN ITEM 25. OTHER THAN FULL AND OPEN COMPETITION PURSUANT TO
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26. ADMINISTERED BY cope | 27. PAYMENT WILL BE MADE BY
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document and return copies to the issuing office.) Contra \toffer on this solicitation is hereby accepted as to the items listed. This
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identified on this form and any continuation sheets for the consideratiof solicitation and your offer, an (b) this contract award. o further
stated in this contract. The rights and obligations of the parties to th|sCOntractual document is necessary.

contract shall be governed by (a) this contract award, (b) the solicitation
and (c) the clauses, representations, certifications, and specificationg
incorporated by reference in or attached to this contract.

30A. NAME AND TITLE OF CONTRACTOR OR PERSON AUTHORIZED TO SIGN 31A. NAME OF CONTRACTING OFFICER (Type or print)
(Type or print)

30B. SIGNATURE 30C. DATE 31B. UNITED STATES OF AMERICA 31C. AWARD DATE
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STANDARD FORM 1442 BACK (REV. 4-85)
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SECTION 00800
SPECIAL CLAUSES - CONSTRUCTION

SC-1. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK (APR 1984)
(FAR 52.211-10).

The Contractor will be required to (a) commence work under this Contract within 10 calendar
days after the date the Contractor receives the notice to proceed, (b) to prosecute the work
diligently, and (c) to complete the entire work ready for use no later than 570 calendar days after
date of receipt by Contractor of notice to proceed. The time stated for completion shall include
final cleanup of the premises.

SC-1.1 OPTION FOR INCREASED QUANTITY

a. The Government may increase the quantity of work awarded by exercising one or more of
the Optional Bid Items 0007 through 0015 at any time, or not at all, but no later than 90
calendar days after receipt by Contractor of notice to proceed. Notice to proceed on work
Item(s) added by exercise of the option(s) will be given upon execution of consent of surety.

b. The parties hereto further agree that any option herein shall be considered to have been
exercised at the time the Government deposits written notification to the Contractor in the mails.

c. The time allowed for completion of any optional items awarded under this contract will be
the same as that for the base item(s), and will be measured from the date of receipt of the notice
to proceed for the base item(s).

SC-1.2 Exception to Completion Period(s): In case the Contracting Officer determines that
completion of seeding, sodding, and planting, and establishment of same is not feasible within
the completion period(s) stated above, the Contractor shall accomplish such work in the first
planting period following the contract completion period and shall complete such work as
specified, unless other planting periods are directed or approved by the Contracting Officer.

SC-2. LIQUIDATED DAMAGES - CONSTRUCTION (SEP 2000) (FAR 52.211-12)

(a) If the Contractor fails to complete the work within the time specified in the Contract, or any
extension, the Contractor shall pay to the Government as liquidated damages, the sum of
$1,742.00 for each day of delay.

(b) If the Government terminates the Contractor's right to proceed, the resulting damage will
consist of liquidated damages until such reasonable time as may be required for final completion
of the work together with any increased costs occasioned the Government in completing the
work.

(c) If the Government does not terminate the Contractor's right to proceed, the resulting
damage will consist of liquidated damages until the work is completed or accepted.

(d) Exception to Liguidated Damage: In case the Contracting Officer determines that
completion of work stated above in paragraph Exception to Completion Period(s) is not feasible
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during the completion period(s) stated in SC-1, such work will be exempted from liquidated
damages.

SC-3 AND SC-4 DELETED.

SC-5. INSURANCE - WORK ON A GOVERNMENT INSTALLATION (JAN 1997) (FAR
52.228-5)

(&) The Contractor shall, at its own expense, provide and maintain during the entire
performance period of this Contract at least the kinds and minimum amounts of insurance
required in the Insurance Liability Schedule or elsewhere in the Contract.

(b) Before commencing work under this Contract, the Contractor shall certify to the
Contracting Officer in writing that the required insurance has been obtained. The policies
evidencing required insurance shall contain an endorsement to the effect that any cancellation or
any material change adversely affecting the Government's interest shall not be effective:

(1) for such period as the laws of the State in which this Contract is to be performed
prescribe; or

(2) until 30 days after the insurer or the Contractor gives written notice to the
Contracting Officer, whichever period is longer.

(c) The Contractor shall insert the substance of this clause, including this paragraph (c), in
subcontracts under this Contract that require work on a Government installation and shall require
subcontractors to provide and maintain the insurance required in the Schedule or elsewhere in
the Contract. The Contractor shall maintain a copy of all subcontractors' proofs of required
insurance, and shall make copies available to the Contracting Officer upon request.

(d) Insurance Liability Schedule (FAR 28.307-2)

(1) Workers' compensation and employer's liability. Contractors are required to comply
with applicable Federal and State workers' compensation and occupational disease statutes. If
occupational diseases are not compensable under those statutes, they shall be covered under
the employer's liability section of the insurance policy, except when Contract operations are so
commingled with a Contractor's commercial operation that it would not be practical to require
this coverage. Employer's liability coverage of at least $100,000 shall be required, except in
states with exclusive or monopolistic funds that do not permit workers' compensation to be
written by private carriers.

(2) General Liability.

(a) The Contracting Officer shall require bodily injury liability insurance coverage
written on the comprehensive form of policy of at least $500,000 per occurrence.

(b) Property damage liability insurance shall be required only in special
circumstances as determined by the agency.

(3) Automobile liability. The Contracting Officer shall require automobile liability
insurance written on the comprehensive form of policy. The policy shall provide for bodily injury
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and property damage liability covering the operation of all automobiles used in connection with
performing the Contract. Policies covering automobiles operated in the United States shall
provide coverage of at least $200,000 per person and $500,000 per occurrence for bodily injury
and $20,000 per occurrence for property damage. The amount of liability coverage on other
policies shall be commensurate with any legal requirements of the locality and sufficient to meet
normal and customary claims.

(4) Aircraft public and passenger liability. When aircraft are used in connection with
performing the Contract, the Contracting Officer shall require aircraft public and passenger
liability insurance. Coverage shall be at least $200,000 per person and $500,000 per occurrence
for bodily injury, other than passenger liability, and $200,000 per occurrence for property
damage. Coverage for passenger liability bodily injury shall be at least $200,000 multiplied by the
number of seats or passengers, whichever is greater.

(5) Environmental Liability If this contract includes the transport, treatment, storage, or
disposal of hazardous material waste the following coverage is required.

The Contractor shall ensure the transporter and disposal facility have liability insurance if effect
for claims arising out of the death or bodily injury and property damage from hazardous
material/waste transport, treatment, storage and disposal, including vehicle liability and legal
defense costs in the amount of $1,000,000.00 as evidenced by a certificate of insurance for
General, Automobile, and Environmental Liability Coverage. Proof of this insurance shall be
provided to the Contracting Officer.

SC-6 DELETED.

SC-7. PERFORMANCE OF WORK BY THE CONTRACTOR (APR 1984) (FAR 52.236-1):
The Contractor shall perform on the site, and with its own organization, work equivalent to at
least fifteen percent (15%) of the total amount of work to be performed under the Contract. The
percentage may be reduced by a supplemental agreement to this Contract if, during performing
the work, the Contractor requests a reduction and the Contracting Officer determines that the
reduction would be to the advantage of the Government.

SC-8. PHYSICAL DATA (APR 1984) (FAR 52.236-4): Data and information furnished or
referred to below is for the Contractor's information. The Government will not be responsible for
any interpretation of or conclusion drawn from the data or information by the Contractor.

(&) Physical Conditions: The indications of physical conditions on the drawings and in the
specifications are the result of site investigations by test holes shown on the drawings.

(b) Weather Conditions: Each bidder shall be satisfied before submitting his bid as to the
hazards likely to arise from weather conditions. Complete weather records and reports may be
obtained from any National Weather Service Office.

(c) Transportation Facilities: Each bidder, before submitting his bid, shall make an
investigation of the conditions of existing public and private roads and of clearances, restrictions,
bridge load limits, and other limitations affecting transportation and ingress and egress at the
jobsite. The unavailability of transportation facilities or limitations thereon shall not become a
basis for claims for damages or extension of time for completion of the work.
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SC-9 DELETED.

SC-10. LAYOUT OF WORK (APR 1984) (FAR 52.236-17): The Contractor shall lay out its
work from Government-established base lines and bench marks indicated on the drawings, and
shall be responsible for all measurements in connection with the layout. The Contractor shall
furnish, at its own expense, all stakes, templates, platforms, equipment, tools, materials, and
labor required to lay out any part of the work. The Contractor shall be responsible for executing
the work to the lines and grades that may be established or indicated by the Contracting Officer.
The Contractor shall also be responsible for maintaining and preserving all stakes and other
marks established by the Contracting Officer until authorized to remove them. If such marks are
destroyed by the Contractor or through its negligence before their removal is authorized, the
Contracting Officer may replace them and deduct the expense of the replacement from any
amounts due, or to become due, to the Contractor.

SC-11. RESERVED
SC-12 AND SC-13 DELETED.

SC-14. EQUIPMENT OWNERSHIP AND OPERATING EXPENSE SCHEDULE (MAY 1999)-
(EFARS 52.231-5000)

(a) This clause does not apply to terminations. See 52.249-5000, Basis for Settlement of
Proposals and FAR Part 49.

(b) Allowable cost for construction and marine plant and equipment in sound workable
condition owned or controlled and furnished by a contractor or subcontractor at any tier shall be
based on actual cost data for each piece of equipment or groups of similar serial and series for
which the Government can determine both ownership and operating costs from the contractor's
accounting records. When both ownership and operating costs cannot be determined for any
piece of equipment or groups of similar serial or series equipment from the contractor's
accounting records, costs for that equipment shall be based upon the applicable provisions of
EP 1110-1-8, Construction Equipment Ownership and Operating Expense Schedule, Region VIII.
Working conditions shall be considered to be average for determining equipment rates using the
schedule unless specified otherwise by the contracting officer. For equipment not included in
the schedule, rates for comparable pieces of equipment may be used or a rate may be
developed using the formula provided in the schedule. For forward pricing, the schedule in effect
at the time of negotiations shall apply. For retroactive pricing, the schedule in effect at the time
the work was performed shall apply.

(c) Equipment rental costs are allowable, subject to the provisions of FAR 31.105(d)(ii) and
FAR 31.205-36. Rates for equipment rented from an organization under common control, lease-
purchase arrangements, and sale-leaseback arrangements, will be determined using the
schedule, except that actual rates will be used for equipment leased from an organization under
common control that has an established practice of leasing the same or similar equipment to
unaffiliated lessees.

(d) When actual equipment costs are proposed and the total amount of the pricing action
exceeds the small purchase threshold, the contracting officer shall request the contractor to
submit either certified cost or pricing data, or partial/limited data, as appropriate. The data shall
be submitted on Standard Form 1411, Contract Pricing Proposal Cover Sheet.
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(e) Copies of EP1110-1-8 “Construction Equipment Ownership and Operating Expense
Schedule” Volumes 1 through 12 are available in Portable Document Format (PDF) and can be
viewed or downloaded at http://www.usace.army.mil/inet/usace-docs/eng-pamplets/cecw.htm. A
CD-ROM containing (Volumes 1-12) is available through either the Superintendent of
Documents or Government bookstores. For additional information telephone 202-512-2250, or
access on the Internet at http://www.access.gpo.gov/su_docs.

SC-15. PAYMENT FOR MATERIALS DELIVERED OFF-SITE (MAY 1999)-(EFARS 52.232-
5000)

(a) Pursuant to FAR clause 52.232-5, Payments Under Fixed Priced Construction Contracts,
materials delivered to the contractor at locations other than the site of the work may be taken into
consideration in making payments if included in payment estimates and if all the conditions of the
General Provisions are fulfilled. Payment for items delivered to locations other than the work site
will be limited to: (1) materials required by the technical provisions; or (2) materials that have
been fabricated to the point where they are identifiable to an item of work required under this
contract.

(b) Such payment will be made only after receipt of paid or receipted invoices or invoices with
canceled check showing title to the items in the prime contractor and including the value of
material and labor incorporated into the item. In addition to petroleum products, payment for
materials delivered off-site is limited to the following items: Any other construction material
stored offsite may be considered in determining the amount of a progress payment.

SC-16 AND SC-17 DELETED

SC-18. CONTRACT DRAWINGS AND SPECIFICATIONS (AUG 2000)(DOD FAR SUPP
252.236-7001)

(a) The Government will provide to the Contractor, without charge, one set of contract
drawings and specifications, except publications incorporated into the technical provisions by
reference, in electronic or paper media as chosen by the Contracting Officer.

(b) The Contractor shall--

(1) Check all drawings furnished immediately upon receipt;
(2) Compare all drawings and verify the figures before laying out the work;

(3) Promptly notify the Contracting Officer of any discrepancies;

(4) Be responsible for any errors which might have been avoided by complying with this
paragraph (b); and

(5) Reproduce and print contract drawings and specifications as needed.
(c) In general—

(1) Large scale drawings shall govern small scale drawings; and
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(2) The Contractor shall follow figures marked on drawings in preference to scale
measurements.

(d) Omissions from the drawings or specifications or the misdescription of details of work
which are manifestly necessary to carry out the intent of the drawings and specifications, or that
are customarily performed, shall not relieve the Contractor from performing such omitted or
misdescribed details of the work. The Contractor shall perform such details as if fully and
correctly set forth and described in the drawings and specifications.

(e) The work shall conform to the specifications and the contract drawings identified in the
index of drawings attached at the end of the Special Clauses.

SC-19 THROUGH SC-21 DELETED.

SC-22. EPA ENERGY STAR: The Government requires that certain equipment be Energy
Star compliant. Initially, the sole Energy Star requirement shall be the self certification by the
bidder that the specified equipment is Energy Star compliant. Within 3 months of the availability
of an EPA sanctioned test for Energy Star compliance, the Contractor shall submit all equipment
upgrades and additions for testing and provide proof of compliance to the Government upon
completion of testing. Testing shall be at the Contractor’s expense.

SC-23. RECOVERED MATERIALS: The Corps of Engineers encourages all bidders to utilize
recovered materials to the maximum extent practicable. The attached APPENDIX R contains
procurement guidelines for products containing recovered materials.
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APPENDIX R

PART 247 - COMPREHENSIVE PROCUREMENT GUIDELINE FOR PRODUCTS CONTAINING
RECOVERED MATERIALS

40 CFR Ch. 1 (9-1-99 Edition)
Subpart B-Item Designations
§ 247.10 Paper and paper products.
Paper and paper products, excluding building and construction paper grades.
§ 247.11 Vehicular products.

(a) Lubricating oils containing re-refined oil, including engine lubricating oils, hydraulic fluids,
and gear oils, excluding marine and aviation oils.

(b) Tires, excluding airplane tire

(e) Reclaimed engine coolants, excluding coolants used in non-vehicular applications.

247.12 Construction products.

(a) Building insulation product including the following items:

(1) Loose-fill insulation, including but not limited to cellulose fiber, mineral fibers (fiberglass and
rock vermiculite, and perlite;

(2) Blanket and batt insulation, including but not limited to mineral fibers (fiberglass and rock

wool).

(3) Board (sheathing, roof decking wall panel) insulation, including but not limited to structural
fiberboard and laminated paperboard products perlite composite board, polyurethane,
polyisocyanurate, polystyrene, phenolics, and composites; and

(4) Spray-in-place insulation, including but not limited to foam-in-place polyurethane and
polyisocyanurate and spray-on cellulose.

(b) Structural fiberboard and laminated paperboard products for applications other than
building insulation, including building board, sheathing shingle backer, sound deadening
board, roof insulating board, insulating wallboard, acoustical and non-acoustical ceiling tile,
acoustical and non-acoustical lay-in panels, floor underlayments, and roof overlay (cover
board).

(c) Cement and concrete, including concrete products such as pipe and block, containing
coal fly as ground granulated blast furnace (GGBF) slag.

(d) Carpet made of polyester fiber use in low- and medium-wear applications.

(e) Floor tiles and patio block containing recovered rubber or plastic.

(H Shower and restroom dividers/partitions containing recovered plastic or steel.

(9) (1) Consolidated latex paint used for covering graffiti; and

(2) Reprocessed latex paint used for interior and exterior architectural applications such as
wallboard, ceilings, and trim; gutter boards; and concrete, stucco, masonry, wood and metal
surfaces.
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§247.13 Transportation products.

(a) Traffic barricades and traffic cones used in controlling or restricting vehicular traffic.
(b) Parking stops made from concrete or containing recovered plastic or rubber.

(c) Channelizers containing recovered plastic or rubber.

(d) Delineators containing recovered plastic, rubber, or steel.

(e) Flexible delineators containing recovered plastic.

§ 247.14 Park and recreation products

(a) Playground surfaces and running tracks containing recovered rubber or plastic.
(b) Plastic fencing containing recovered plastic for use in controlling snow or sand drifting
and as a warning/safety barrier in construction or other applications.

247.15 Landscaping products.

(a) Hydraulic mulch products containing recovered paper or recovered wood used for
hydroseeding and as an over-spray for straw mulch in landscaping, erosion control, and soll
reclamation.

(b) Compost made from yard trimmings, leaves, and/or grass clippings for use in landscaping,
seeding of grass or other plants on roadsides and embankments, as a nutritious mulch under
trees and shrubs, and in erosion control and soil reclamation.

(c) Garden and soaker hoses containing recovered plastic or rubber.

(d) Lawn and garden edging containing recovered plastic or rubber.

§ 247.16 Non-paper office product.

(a) Office recycling containers and office waste receptacles.
(b) Plastic desktop accessories.

(c) Toner cartridges.

(d) Binders.

(e) Plastic trash bags.

(f) Printer ribbons.

(g) Plastic envelopes.

§ 247.17 Miscellaneous products.

Pallets containing recovered wood, plastic, or paperboard.
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282 T-505 Telecommunications MSE Room Detail 03APR11

283 T-505A Telecommunications MSE/FM Rack Detail 03APR11

284 T-506 Telecommunications C2 WAN Room All Details 03APR11

285 T-507 Telecommunications BSC/COMMO Room 1044 Details 03APR11

286 T-508 Telecommunications BSC/COMMO Room 104d Details 03APR11

287 T-509 Telecommunications BSC/COMMO Room 109b Details 03APR11

288 T-510 Telecommunications BSC/COMMO Room 107b Details 03APR11

289 T-511 Telecommunications BSC/COMMO SCIF Room 105d 03APR11
Details

290 T-512 Telecommunications BSC/COMMO Room 118c Details 03APR11

291 T-513 Telecommunications BSC/COMMO Room 119a Details 03APR11

292 T-514 Telecommunications BSC/COMMO Room 127a Details 03APR11

293 T-515 Telecommunications BSC/COMMO Room 130a Details 03APR11

294 T-600 Telecommunications NOC Inter-Connectivity Diagram 1 03APR30

295 T-601 Telecommunications DSN Conduit & Cabling Riser 1 03APR30
Diagram

296 T-601A Telecommunications DSN Conduit Riser Diagram 1 03APR30

297 T-602 Telecommunications MSE Conduit & Cabling Riser 1 03APR30
Diagram

298 T-603 Telecommunications SIPRNET Conduit & Cable Riser 1 03APR30
Diagram

299 T-603A Telecommunications SIPRNET Conduit Riser Diagram 1 03APR30

300 T-604 Telecommunications NIPRNET Conduit & Cable Riser 1 03APR30
Diagram

301 T-605 Telecommunications C2 WAN Cabling Riser Diagram 1 03APR30

302 T-605A Telecommunications C2 WAN Conduit Riser Diagram 1 03APR30

303 T-606 Telecommunications SIM/STIM Conduit & Cabling Riser 1 03APR30
Diagram

304 T-607 Telecommunications LH Reach Conduit & Cabling Riser 1 03APR30
Diagram

305 T-700 Details 03APR11
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SHEET PLATE REVISION
NUMBER NUMBER TITLE NUMBER DATE
306 T-701 Details 03APR11
307 T-702 Details 03APR11
308 T-800 Telecommunications BSC Conduit Run Schedule 03APR11

DRAWING REVISIONS BY NOTATION

Drawing Index. Sheet 2, Plate G-101
(@) Change drawing title to “Drawing Index/Maps” for Sheet 2, Plate G-101

(b) Change drawing title to “Drawing Index/Maps” for Sheet 3, Plate G-102

Foundation/FIr Plan NE Quadrant, Sheet 54, Plate S-103

(a) Delete footing designation “F6” located near Grid J-4.

Section “A”, Sheet 66, Plate S-301

Revise footing thickness shown in Section A from 1’-0" [305] to 1’-3” [381] to match thickness
shown in Concrete Footing Schedule on Plate S-300.

Floor Plan Northeast Quadrant, Sheet 104, Plate A-103

Add wall type “10C” between rooms “Mechanical 115A” and “Electrical 115B”.

Window Types Window Schedules, Sheet 158, Plate A-603

Note: The following windows repeat themselves in the schedule, and need only appear once.

Room Finish Schedule, Sheet 161, Plate A-606

Room 104A, Ceiling Assembly should be “O.T.S”, in lieu of “CA-3”

Civil Layout Plan, Sheet 19, Plate C-101

(a) Add the following to the plan of this Sheet:

Expand the amount of the concrete pad at the northeast side of the building, as shown on the
revised detail of Plate S-403. (For the diesel engine-generator.)

Composite Foundation/Floor Plan, Sheet 51, Plate S-100

(a) For madifications (not shown) to electrical transformer and generator enclosure located near
Grid H-3.1, see revised plan on Sheet 75, Plate S-403.
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(b) Revise diagonal screened patterning lines located on Drawing S-100 between approximate
Grids B.2-D/4-5 from “dashed” to “solid” to match and reflect the “6-inch [152] raised floor
system” patterning shown in the sheet Legend. NOTE: Patterning in this area to match the
floor patterning shown in the SIM BAY’s.

Foundation/FIr Plan NE Quadrant, Sheet 54, Plate S-103

(a) Revise note callout located near Grid H.7-3 to read “Elec Transformer & Generator
Enclosure, see Sheet S-403" to reflect addition of electrical generator equipment;
for enclosure modifications not shown, see revised plan on Sheet 75, Plate S-403.

Elec Transformer & Generator Enclosure Plan and Section, Sheet 75, Plate S-403

(a) Revised overall sheet title to read “Elec Transformer & Generator Enclosure Plan and
Section” to reflect addition of electrical generator equipment.

Elec Transformer & Generator Enclosure Plan and Section, Sheet 75, Plate S-403

(a) Modified and revised PLAN to accommodate new electrical generator equipment.
Modifications included eastward extension of thickened concrete slab-on-grade, extension of
enclosure wall system (CMU wall with exterior brick veneer), addition of Notes 5 & 6, and
modification of the title to reflect the electrical generator equipment addition.

(b) See attached sheet SD-1 (Elec Transformer & Generator Enclosure Plan, Plate S-403).

Elec Transformer & Generator Enclosure Plan and Section, Section A, Sheet 75, Plate S-403

(a) Modified slab thickness callout to reflect increased thickness at slab extension required for
new electrical generator equipment.

(b) See attached sheet SD-2 (Section A, Plate S-403).

Floor Plan Southwest Quadrant, Sheet 106, Plate A-105

(a) Room 118B, Add wall type “11A” to north and east walls.
(b) Room 119B, Add wall type “11A” to north and west walls.

Room Finish Schedule, Sheet 161, Plate A-606

(a) Delete “WM-3 at ext. entry” from the remarks column at Rooms 105A, 115A, 115B, 116B
and 116C.

HVAC and Plumbing Schedules, Sheet 191, Plate M-602

(a) AIR HANDLING UNIT SCHEDULE
For AHU-3 Supply Fan ESP IN WG shall be revised to 1.75”
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(b) AIR HANDLING UNIT SCHEDULE
Revise NOTE 2 to read as follows: Provide for single point electrical connection including
transformers, breakers for controls, lights, etc. All supply and return fans shall be furnished
with a factory mounted and wired VFD except AHU-2. AHU-2 shall only have a VFD
associated with the return fan.

HVAC Control Diagram, Sheet 193, Plate M-604

(@) AHU-1, 3, 4, 5 shall have a return duct CO2 sensor. Sensor to be located in an accessible
location.

(b) AHU-2 shall have a wall mounted CO2 sensor. Locate sensor near thermostat.

(c) Provide a CO2 sensor to read the CO2 level of the outdoor air in each air handler. Locate
sensors in the outside air plenum of the air handler. Install so the sensor is reading only the
outside air stream.

(d) Sequence of operation for CO2 sensor:
CO2 sensors for inside the building shall compare the CO2 levels against the outside air
CO2 sensors and shall maintain the inside air CO2 levels to not greater than 530 PPM
greater than the CO2 levels of the outside air. CO2 sensors shall override mixed air
sensors/outside air dampers to not exceed the maximum indoor CO2 levels. Outside air
dampers shall modulate from full open to full closed. Dampers shall maintain minimum
outside air position as required maintain building pressure.

Piping Plan Northwest Quadrant, Sheet 201, Plate P-106

(@ There is a discrepancy between the location of PF-6 on the Plumbing Drawing and the
Architectural Drawings. Refer to the sheet A-102 for the actual location of the sink. The sink
is actually located approximately 6' to the west of the location show on the mechanical
drawings. Adjust the piping to match the actual location of the sink. PF-6 is a Kitchen Sink

Electrical General Notes, Sheet 215, Plate E-001

(@) Add the following to the end of Telecommunication Requirements box of this
Sheet:

Contact information for Spider Manufacturing:

Telephone: (250) 765-2616

Fax: (250) 765-2614

website address: www.spidermfg.com

mailing address: #5-364 Lougheed Rd., Kelowna, BC, Canada V1X 7R8

Electrical General Notes and Luminaire Schedule, Sheet 215, Plate E-001

(a) Clarification: Fixture type S4 referenced on Luminaire Schedule shall be fixture type B4.

(b) Clarification: Fixture type C2 is not used on this project.
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Electrical Area Plan, Sheet 217, Plate E-100

(@) Replace the last two lines of Note 1 of this Sheet with the following:

“...data cables provided by Communications Subcontractor; cable TV — coaxial
(Commcast) cable provided by vendor through contract with the General Contractor.”

(b) Replace the last sentence of Note 15 of this Sheet with the following:

“Remove cable at a minimum to the point of pole (S3)36, as shown on the Drawing; the
cut end of any remaining portion of abandoned cable shall be encapsulated and sealed to
achieve a permanent watertight condition. All lead-sheath cable which is removed shall
be disposed of in accordance with Section 02220 DEMOLITION. The cable shall be
replaced with a new cable, as shown on the T-series (Telecommunications)
drawings/addendum.”

Electrical Site Plan, Sheet 218, Plate E-101

(@) Add the following to the plan of this Sheet:

Locate the diesel engine-generator at the east end of the unit substation (Note 3). The
expanded pad is shown on the revised detail of Plate S-403.

Lighting Plan Northwest Quadrant, Sheet 219, Plate E-102

(@) In Note 8, replace “Type D2” with “Type D6".
(b) Clarification: All Type D6 fixtures shall be a dimming type.

Electrical Room and Substation Plan and Details, Sheet 231, Plate E-400

(a) Add the following to Detail 3 of this Sheet:

Add (2) additional ground rods beyond the east end of the expanded pad / enclosure (to
accommodate the engine-generator, as shown on the revised detail of Plate S-403) and
connect to the ground ring with #3/0 bare copper ground conductor. Provide (2)
connections from the buried ground conductor to the engine-generator frame and ground
bus, in accordance with the manufacturer’s instructions.

Distribution Panel Schedules, Sheet 239, Plate E-603

(a) Add the following to the schedule for Panel SNK:

Add a 3-pole, 60A circuit breaker at pole positions 37, 39, 41 for the generator panel;
3000 va load on each of the phases.

DRAWING REVISIONS BY NOTATION AMENDMENT R0007
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Irrigation Plan, Sheet 44, Plate L-101

(a) Delete “and in Section 02811, “Landscape Irrigation” from the last line of the option item

description

Planting Plan, Sheet 45, Plate L-102

(a) Delete “and in Section 02930, “Exterior Plants” from the last line of the option item

description

Roof Framing Plan — NW Quadrant, Sheet 57, Plate S-106

Add Plan note “8” as follows:

(b) Provide elevated structural platform for suspended electrical transformers located just north

of Grid 5 near Grid C (typ of 3 places total) as follows:

A

Platform system shall be able to support self weight plus 1000 Ibs equipment

dead load for each electrical transformer unit (TXPCP4, TXPCP5, and TXNA
units; 3 total).

Platform shall consist of 36" x 36" steel frame system with 3/16-inch steel

plate cover welded to each steel frame support member. Unless otherwise
noted, locate bottom of platform 2’-0” above finish ceiling; coord with arch,
mech, and elec.

Platforms shall be located as required in plan view (near location shown on

electrical plans - see Drawing E-107) to align with roof joist panel point layout,
coord with joist manufacturer.

Steel frame system shall consist of C4x5.4 perimeter support members and

(2) C4x5.4 interior support members located directly under each transformer
equipment support; channel support members shall have welded (3/16-inch
fillet all-around) end connections.

Platform shall be suspended from roof joist system using (4) 3/8-inch

diameter threaded rods (typ 1 per corner; 4 per unit) with double nut
connection at top and bottom connections. Threaded rods shall be connected
to channel platform support frame at bottom.

Threaded rod top connection shall be connected to Unistrut P1000 structural

support system (or approved equal) supported on roof joist bottom chords
and located adjacent to joist bottom chord panel points where possible.
Provide joist stiffeners as reqd, see Detail 5/S-705.

Provide diagonal lateral bracing support of suspended platforms along each

edge of platform and in both directions (total of 8 braces per platform).
Bracing shall consist of one or more of the following: (1) hanger wire per
Spec Section 09510 ACOUSTICAL CEILINGS, aircraft cable (1/8”" dia
minimum) with turnbuckle system, Unistrut support system, or other approved
system. Each lateral brace support shall be capable of supporting a
minimum of 200 Ibs tension force. Lateral braces shall be connected to roof
joist top chord members where possible. Provide additional joist cross brace
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bridging at locations where lateral brace system connects to joist bottom
chord members.

H. Transformer equipment shall be connected to platform steel channel with 5/8-
inch diameter bolts (minimum one per corner); coord size and location with
equipment manufacturer.

I. Contractor shall be responsible to coordinate final electrical transformer
equipment support dead load reactions and locations with roof joist
manufacturer prior to design and fabrication of roof joists.

Exterior Details, Sheet 145, Plate A-505

(a) Detail 10/A-506. Add notes pointing to infill wall at WF rail. “20 ga, 2 ¥2 inch studs at 16” o.c.,
(1) layer 5/8" glass-matt faced gypsum panel”

Exterior Details, Sheet 145, Plate A-506

(a) Detail 3/A-506, Delete note that reads “2 ¥2” [64] Metal Stud Framing”.

Comm Connection at Building 2003, Sheet 168a, Plate A-704

(a) Add a general note that all work on this sheet is part of Option ltem No. 0013.

Furniture Floor Plan Northwest Quadrant, Sheet 169, Plate 1-102

(c) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

Furniture Floor Plan Northeast Quadrant, Sheet 170, Plate I-103

(a) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

Furniture Floor Plan Southeast Quadrant, Sheet 171, Plate I-104

(a) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

Furniture Floor Plan Southwest Quadrant, Sheet 172, Plate I-105

(a) Revise General Note 2 to read as follows:
“See Specification Section 12705 for typical systems furniture layouts and components list"

HVAC Plan — SE Quadrant, Sheet 181, Plate M-104

On Sheet M-04 at approximately grid 9.3/E.9 Key Note #6 points to a 18" diameter duct. Key note
#6 does not apply to this particular piece of ductwork. Delete this note reference to the 18"
diameter duct.

Telecommunications OSP Copper Backbone Cabling Diagram, Sheet 274G, Plate T-206
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(a) Copper cable routed between V#12 and V#16 shall be changed to PE-89 300 pair from 700
pair as currently shown on drawing.

Details, Sheet 306, Plate T-701

(a) Add general note that states; "MSE and FM outlets use Category 6 cable. FM outlets have
one set of binding posts and MSE outlets have two sets of binding posts required. Each FM
and MSE outlet gets (1) Cat 6 cable pulled to it. A typical Cruz box will require (6) Cat 6
cables for the FM and MSE outlets since there are (3) FM and (3) MSE outlets. In the
Commo Rooms these Cat 6 cables will terminate on the 66 wall field for MSE/FM.
Coordinate exact pair termination with owner."

Electrical General Notes and Luminaire Schedule, Sheet 215, Plate E-001

(b) Clarification: Fixture type S4 referenced on Luminaire Schedule shall be fixture type B4.

(c) Clarification: Fixture type C2 is not used on this project.

Lighting Plan Northwest Quadrant, Sheet 219, Plate E-102

(c) In Note 8, replace “Type D2” with “Type D6".

(d) Clarification: All Type D6 fixtures shall be a dimming type.

Electrical Room and Substation Plan and Details, Sheet 231, Plate E-400

(a) Detail 3/E-400, Electrical Room and Substation Plan - TXPCP9 should be located in the
transformer rack, not TXPCP4, as this was mislabeled.

(b) Locations for TXPCP4 and TXPCP5 are shown on Drawing E-107.

Zc) Mounting for TXPCP4, TXPCP5, and TXNA on platforms from the roof structure is
addressed in this Amendment 0007, in association with the structural drawings / package.

Foundation/FIr Plan NE Quadrant, Sheet 54, Plate S-103

(a) Delete footing designation “F6” located near Grid J-4.

Section “A”, Sheet 66, Plate S-301

(a) Revise footing thickness shown in Section A from 1'-0” [305] to 1’-3” [381] to match
thickness shown in Concrete Footing Schedule on Plate S-300.
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STANDARD DETAILS BOUND IN THE SPECIFICATIONS

DRAWING SHEET DATE
NUMBER NUMBER TITLE

SECTION 01501 - CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

49s/40-05-15 1&2 U.S. Army Project Construction Sign 84JUN20
1 Hard Hat Sign 10SEP90

Attachments follow.
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SECTION 01270

PAYMENT

PART 1 GENERAL
1.1 GENERAL

The contract price for each item shall constitute full compensation for furnishing all plant, labor,
materials, appurtenances, and incidentals and performing all operations necessary to construct
and complete the items in accordance with these specifications and the applicable drawings,
including surveying performed by the Contractor. Payment for each item shall be considered as
full compensation, notwithstanding that minor features may not be mentioned herein. Work paid
for under one item will not be paid for under any other item. No separate payment will be made
for the work, services, or operations required by the Contractor, as specified in DIVISION 1,
GENERAL REQUIREMENTS, to complete the project in accordance with these specifications;
all costs thereof shall be considered as incidental to the work.

1.2 PAYMENT
1.2.1 ITEM NO. 0001 (BASE ITEM)

Payment will be made at the contract lump sum price for Item No. 0001, All Work for
Construction of the Battle Simulation Center within a line 5 feet outside of the building exterior
walls, except for Optional Items 0007, 0008 and 0009, payment of which shall constitute full
compensation for Item No. 0001, complete. Work includes all labor, materials, equipment and
transportation, and other work as required to complete construction. See Option Items 0007,
0008, 0011 and 0012 for work referenced in this item.

1.2..2 ITEM NO. 0002 (BASE ITEM)

Payment will be made at the contract lump sum price for ltem No. 0002, Construction of all Site
Work and Utility Work from a line 5 feet outside of the building exterior walls, except for Optional
Items 0010 through 0015, payment of which shall constitute full compensation for Item No. 0002,
complete. Work includes all labor, materials, equipment and transportation, and other work as
required to complete construction.

1.2.3 ITEM NO. 0003 (BASE ITEM)

Payment will be made at the contract lump sum price for ltem No. 0003, All Work for As -Built
Drawings in Electronic Format as specified in Section 01702 from preparation to final approval,
payment of which shall constitute full compensation for Iltem No. 0003, complete. No partial or
total payment will be made for this item until the as-built drawings, both marked up blue prints
and electronic files are fully approved by the Government (A or B action) and all copies of
approved drawings and electronic media received by the Government. The dollar amount
specified in the Bid Schedule may not necessarily reflect the bidder’s actual costs for doing this
work.
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1.2.4 ITEM NO. 0004 (BASE ITEM)

Payment will be made at the contract lump sum price for ltem No. 0004, All Work for O&M
Manuals as specified in Section 01701 from preparation to final approval, payment of which shall
constitute full compensation of ltem No. 0003 complete. No partial or total payment will be made
for this item until all O&M manuals are fully approved by the Government (A or B action) and all
copies of final manuals are received by the Government in their final binders. The dollar amount
specified in the Bid Schedule may not necessarily reflect the bidder’s actual costs for doing this
work.

1.2.5 ITEM NO. 0005 (BASE ITEM)

Payment will be made at the contract lump sum price for Item No. 0005, All Work for Form 1354
Checklist and Equipment in Place List as specified in Sections 01704 and 01705 from
preparation to final approval, payment of which shall constitute full compensation of Iltem No.
0004 complete. No partial or total payment will be made for this item until both the 1354
Checklist and Equipment in Place List are fully approved by the Government (A or B action) and
all copies of approved lists received by the Government. The dollar amount specified in the Bid
Schedule may not necessarily reflect the bidder’s actual costs for doing this work.

1.2.6 ITEM NO. 0006 (BASE ITEM)

Payment will be made at the contract lump sum price for Item No. 0006, Provide all supervision,
personnel, equipment, transportation, material, and other items and services necessary to
operate, service and maintain the Battle Simulation Center, Fort Lewis, Washington for the First
Year after completion of construction in accordance with the requirements specified in Technical
Specification 01830 Operation and Maintenance, payment of which shall constitute full
compensation for Item No. 0006, complete.

1.2.7 ITEM NO. 0007 (OPTION ITEM)

Payment will be made at the contract lump sum price for Item No. 0007, All Work for
Construction of OPERABLE PARTITIONS, listed as doors D122A2, D122B2, D122C2, D122D2,
D122E2, D122F2, D122G2 AND D122H2, and subsequent passage doors D122A4, D122B3,
D122C4, D122D3, D122E4, D122F3, D122G4 and D122HS3, identified as option item on the
drawings, in lieu of extension of Wall Type 10F into intended openings and door assemblies
designated to be D300, payment of which shall constitute full compensation for Item No. 0007,
complete. Work includes all labor, materials, equipment and transportation, and other work as
required to complete construction.

Associated work that is part of Base Item 0001, and is not to be construed as part of Item
No. 0007, includes but is not limited to the following:

Operable partition support framing, including WF beam support member and associated
bracing, as shown in detail 8 on Sheet A-511, and as indicated on Structural drawing S-113.

1.2.8 ITEM NO. 0008 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0008, All Work for
Construction of the SUSPENDED CATWALK AND ASSOCIATED STAIRS, identified as an
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option on the drawings, in lieu of extension of adjacent wall types through door locations, as
indicated on Plates A-106 and A-107, payment of which shall constitute full compensation for
Item No. 0008, complete. Work includes all labor, materials, equipment and transportation, and
other work as required to complete construction.

This item includes but is not limited to: All catwalk framing members, including steel supports,
hangers and metal grating, as indicated on S-401, Catwalk framing plan and sections. Work
includes stairs as depicted in Structural drawings, and as indicated on Plate A-410. Work also
includes Doors D200A1, D200A2, D200B1, D200B2, D200C1, D200D1 and D200D2. Catwalk
is also depicted in Architectural Sections on Plates A-309, A-310, A-314 and A-315.

Associated work that is part of Base Item 0001, and is not to be construed as part of this
option item, includes but is not limited to the following:

Roof access platform through Mechanical Room 115A, as indicated on Structural drawing S-
402, and on Architectural drawing A-411.

1.2.9 ITEM NO. 0009 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0009, All Work for
Construction of the ROOF PAVER SYSTEM, identified as option item on the drawings, in lieu of
30” walking matt membrane that is shown dashed, and noted on Roof Plan, A-109 , payment of
which shall constitute full compensation for Item No. 0009, complete. Work includes all labor,
materials, equipment and transportation, and other work as required to complete construction.

1.2.10 ITEM NO. 0010 (OPTION ITEM)

Payment will be made at the contract lump sum price for Iltem No. 0010, All Work for Design and
Construction of the Concrete Pad, Pad Mounted EMERGENCY GENERATOR, Associated
Underground Site Work, Connections and Equipment, as specified, payment of which shall
constitute full compensation for ltem No. 0010, complete. This item includes concrete pad
extension and extension of CMU screenwall. Work includes all labor, materials, equipment and
transportation, and other work as required to complete construction.

Drawings and specifications describing the work of Item No. 0010 are forthcoming and
will be issued in a future amendment.

1.2.11 ITEM NO. 0011 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0011, All Work for
Construction of REINFORCED HARDENED DRIVABLE TURF (RHDT), identified as an option
on the drawings, payment of which shall constitute full compensation for Item No. 0011,
complete. Work includes all labor, materials, equipment and transportation, and other work as
required to complete construction.

Associated work that is part of Base Item 0001, and is not to be construed as part of Item
No. 0011, includes but is not limited to the following:
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All base and top course materials listed in Detail A, Sheet C-510, including satifactory
cohesionless materials below engineered aggraegate base material, engineered aggregate base
material, and topsoil, as well as the hydroseeding indicated on L-103.

1.2.12 ITEM NO. 0012 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0012, All Work for
Construction of the LANDSCAPING AND IRRIGATION, identified as an option on the drawings,
payment of which shall constitute full compensation for Item No. 0012, complete. Work includes
all labor, materials, equipment and transportation, and other work as required to complete
construction.

Associated work that is part of Base Item 0001, and is not to be construed as part of Item
No. 0012, includes but is not limited to the following:

Soil preparation for entire site, mulch, seeding, stub out for irrigation system and all sleeving
under pavement sections.

1.2.13 ITEM NO. 0013 (OPTION ITEM)

Payment will be made at the contract lump sum prices for Item No. 0013, All Work for
Construction of COMMUNICATION DUCTS across the access loop road, to the south of the
building, identified as an option on the drawings, payment of which shall constitute full
compensation for Item No. 0013, complete. Work includes all labor, materials, equipment and
transportation, and other work as required to complete construction.

This item includes but is not limited to the following: Ten (10) Communication Line Duct
Assemblies in locations indicated on C-105, and as detailed in detail R-20 as shown on sheet C-
508.

1.2.14 ITEM NO. 0014 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0014, All Work for Design and
Construction of the Concrete Pad, PAD MOUNTED PROPANE TANK, and associated
underground piping, valves and equipment to establish an alternate fuel source for the project, as
specified, payment of which shall constitute full compensation for Item No. 0014, complete.
Work includes all labor, materials, equipment and transportation, and other work as required to
complete construction.

Drawings and specifications describing the work of Item No. 0014 are forthcoming and
will be issued in a future amendment.

1.2.15 ITEM NO. 0015 (OPTION ITEM)

Payment will be made at the contract lump sum price for ltem No. 0015, All Work for Design and
Construction of a PRE-FABRICATED STEEL STORAGE BUILDING, Concrete Pad and
Footings, as specified, payment of which shall constitute full compensation for ltem No. 0015,
complete. This storage structure is to replace the existing storage structure found on the Site
and is to be installed at Ft. Lewis, Washington, in a location to be determined by the
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Contracting Officer. Work includes all labor, materials, equipment and transportation, and other
work as required to complete construction.

Drawings and specifications describing the work of Item No. 0015 are forthcoming and
will be issued in a future amendment.

1.2.16 ITEM NO. 0016 (OPTION ITEM)

Payment will be made at the contract lump sum price for Iltem No. 0016, Provide all supervision,
personnel, equipment, transportation, material, and other items and services necessary to
operate, service and maintain the Battle Simulation Center, Fort Lewis, Washington for the
Second Year after completion of construction in accordance with the requirements specified in
Technical Specification 01830 Operation and Maintenance, payment of which shall constitute full
compensation for Item No. 0016, complete.

1.2.17 ITEM NO. 0017 (OPTION ITEM)

Payment will be made at the contract lump sum price for Item No. 0017, Provide all supervision,
personnel, equipment, transportation, material, and other items and services necessary to
operate, service and maintain the Battle Simulation Center, Fort Lewis, Washington for the Third
Year after completion of construction in accordance with the requirements specified in Technical
Specification 01830 Operation and Maintenance, payment of which shall constitute full
compensation for Iltem No. 0017, complete.

1.2.18 ITEM NO. 0018 (OPTION ITEM)

Payment will be made at the contract lump sum price for Item No. 0018, Provide all supervision,
personnel, equipment, transportation, material, and other items and services necessary to
operate, service and maintain the Battle Simulation Center, Fort Lewis, Washington for the
Fourth Year after completion of construction in accordance with the requirements specified in
Technical Specification 01830 Operation and Maintenance, payment of which shall constitute full
compensation for Item No. 0018, complete.

1.2.19 ITEM NO. 0019 (BASE ITEM)

Payment will be made at the contract lump sum price for Item No. 0019, Provide all supervision,
personnel, equipment, transportation, material, and other items and services necessary to
operate, service and maintain the Battle Simulation Center, Fort Lewis, Washington for the Fifth
Year after completion of construction in accordance with the requirements specified in Technical
Specification 01830 Operation and Maintenance, payment of which shall constitute full
compensation for Iltem No. 0019, complete.

1.3 PROGRESS PAYMENT INVOICE

1.3.1 Construction

During the construction phase of this contract, requests for payment shall be submitted in
accordance with Federal Acquisition Regulations (FAR) Subpart 32.9, entitled "PROMPT

PAYMENT", and Paragraphs 52.232-5 and 52.232-27, entitled "Payments Under Fixed-Price
Construction Contracts”, and "Prompt Payment for Construction Contracts", respectively. In
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addition each request shall be submitted in the number of copies and to the designated billing
office as shown in the Contract.

1.3.2 Operation and Maintenance

During the O&M phase of this contract, the Contractor will be paid for services ordered and
accepted in accordance with the following contract clauses in SECTION 00700: Payments
(FAR 52.232-1), Discounts for Prompt Payment (FAR 52.232-8), Limitations on Withholding of
Payments (FAR 52.232-9), Extras (FAR 52.232-11), and Prompt Payment (FAR 52.232-25.

PARTS 2 and 3 NOT USED
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PROGRESS PAYMENT INVOICE
See Federal Acquisition Regulations (FAR) 32.900, 52.232-5, & 52.232-27

1. PROJECT AND LOCATION 2. DATE
3. CONTRACTOR NAME AND ADDRESS 4. CONTRACT NO.
(Must be the same as in the Contract)
5. INVOICE NO.
6. DESCRIPTION OF WORK 7. PERIOD OF PERFORMANCE
From:
To:
8. DISCOUNT TERMS
9. OFFICIAL TO WHOM PAYMENT 10. OFFICIAL TO BE NOTIFIED
IS TO BE FORWARDED OF DEFECTIVE INVOICE
Name: Name:
Title: Title:
Phone: () - Phone () -

11. CERTIFICATION: I hereby certify, to the best of my knowledge and belief, that
(1) The amounts requested are only for the performance in accordance with the specifications, terms, and
conditions of this contract;
(2) Payments to subcontractors and suppliers have been made from previous payments received under
the contract, and timely payments will be made from the proceeds of the payment covered by this
certification,
in accordance with subcontract agreements and the requirements of Chapter 39 of Title 31, United States
Code;
and
(3) This request for progress payment does not include any amounts which the prime contractor intends to
withhold or retain from a subcontractor or supplier in accordance with the terms and conditions of the

subcontract.
(Signature) (Title) (Date)
12. OTHER INFORMATION OR DOCUMENTATION (FOR GOVERNMENT USE ONLY)

required by Contract. Provide two (2) copies of each

(check and attach if applicable): Retainage: % Amt.: $
Updated Progress Chart/Schedule Withholdings: $
Progress Narrative
Certified Payrolls (submitted weekly) Reason:

Safety Exposure Report
Updated Submittal \register
Progress Photos

Subcontractor/Employee Listings Following items are current:
As-Builts Yes No
O & M Manuals Yes No
1354 Data Yes No
Submittal Register Yes No
END OF SECTION
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SECTI ON 02300
EARTHWORK
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic

desi gnation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS

( AASHTO)
AASHTO T 180 (1997) Misture-Density Relations of Soils
Using a 4.54-kg (10-1b) Ranmer and an 457 mm
(18-in) Drop
AASHTO T 224 (1996) Correction for Coarse Particles in the

Soi | Conpaction Test

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 136 (1996a) Sieve Analysis of Fine and Coarse
Aggr egat es

ASTM D 422 (1963; R 1998) Particle-Size Analysis of
Soils

ASTM D 1140 (1997) Ampunt of Material in Soils Finer than

the No. 200 (75-micronmeter) Sieve

ASTM D 1556 (1990; R 1996el) Density and Unit Wi ght of
Soil in Place by the Sand-Cone Method

ASTM D 1557 (1991; R 1998) Laboratory Conpaction
Characteristics of Soil Using Mdified Effort
(56,000 ft-Ibf/cu. ft. (2,700 KNNmcu. m))

ASTM D 2216 (1998) Laboratory Deternination of Water
(Moi sture) Content of Soil, and Rock

ASTM D 2487 (1998) C assification of Soils for
Engi neering Purposes (Unified Soil
Cl assification System

ASTM D 2922 (1996el) Density of Soil and Soil - Aggregate
in Place by Nucl ear Methods (Shall ow Depth)

ASTM D 3017 (1988; R 1996el) Water Content of Soil and
Rock in Place by Nucl ear Methods (Shall ow
Dept h)
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ASTM D 4318 (1998) Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D 5084 (1990; R 1997) Measurenent of Hydraulic
Conductivity of Saturated Porous Materials
Using a Flexible Wall Perneaneter

1.2 REFERENCED SPECI FI CATI ON

By this reference, the Washington State Departnent of Transportation (WSDOT)
St andard Specifications are hereby appended

1.3 DEFI NI TI ONS
1.3.1 Satisfactory Materials

Satisfactory materials for use beneath AC roadways, concrete slabs, PCC

pavi ng, Reinforced Hardened Driveable Turf, and other areas not defined as
seeded, shall conprise any materials classified by ASTM D 2487 as GP, GP-GM
SP. Satisfactory materials for grading shall be conprised of stones |ess
than 8 inches (200 mm), except for fill material for pavenents and

rei nforced hardened driveable turf roadway, which shall be conprised of
stones less than 3 inches (75 nmm) in any dinension. Satisfactory materia

for use in backfilling areas to be seeded except for areas beneath the areas
defined as Reinforced Hardened Driveable Turf shall also include GM

1.3.2 Unsati sfactory Materials

Materials which do not conply with the requirenents for satisfactory
materials are unsatisfactory. Unsatisfactory nmaterials also include man-
made fills; trash; refuse; backfills from previous construction; and
material classified as satisfactory which contains root and other organic
matter or frozen material. The Contracting Oficer shall be notified of any
contani nated materi al s.

1.3.3 Cohesi onl ess and Cohesive Materials

Cohesionl ess materials include materials classified in ASTM D 2487 as GW
GP, SW and SP. Cohesive materials include materials classified as GC, SC,
M., CL, WMH, and CH Materials classified as GMand SMwill be identified as
cohesionl ess only when the fines are nonplastic. Testing required for
classifying materials shall be in accordance with ASTM D 4318, ASTM C 136,
ASTM D 422, and ASTM D 1140.

1.3.4 Degree of Conpaction

Degree of compaction required, except as noted in the second sentence, is
expressed as a percentage of the maxi mum density obtai ned by the test
procedure presented in ASTM D 1557abbrevi ated as a percent of |aboratory
maxi nrum density. Since ASTM D 1557 applies only to soils that have 30
percent or |ess by weight of their particles retained on the 3/4 inch (9.0
nm sieve, the degree of conpaction for nmaterial having nore than 30 percent
by weight of their particles retained on the 3/4 inch (9.0 mm sieve shal

be expressed as a percentage of the naxi num density in accordance with
AASHTO T 180 Method D and corrected with AASHTO T 224. To mamintain the sane
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percentage of coarse material, the "renove and replace" procedure as
described in the NOTE 8 in Paragraph 7.2 of AASHTO T 180 shall be used

1.3.5 Topsoi

Conformto requirenents Sections 02921 SEEDI NG, 02922 SODDI NG, and 02924
REI NFORCED HARDENED DRI VEABLE TURF

1.3.6 Type | Liner Materia

Type | Liner Material shall be silt and clay materials free fromroots,
organic matter, frozen material, debris, rocks, or any foreign nmaterial

Maxi mum i n- pl ace cl od size shall be 1/2 inch (13 nm, thoroughly blended to
provi de honpbgeneous material relatively uniformin gradation and noisture
content throughout.

a. Atterberg Limt:

1. Liquid lint between 30 and 50.
2. Plasticity index between 20 and 50.

b. Gadation: Material having 100 percent by wei ght passing 1 inch (25 nm
si eve, 80 percent by weight passing U S. No. 4 sieve and at |east 55
percent by weight passing U S. No. 200 sieve.

c. Perneability: Maximumrate of 1.27 x 10°% (cm'sec) and a mininumrate
of 1.06 x 1072 (1.8 inches/hour or 1.5 inches/hour, respectively)
centineters per second at relative conpaction of between 90 and 95
percent.

1.3.7 Quarry Spalls
Quarry spalls shall neet the requirement of WSDOT Section 9-13.6

1.3.8 Drai n Rock
Drain rock shall consist of clean, rounded, durable rock ranging in size
from1 inch (25 mm to 3/4 inch (19 mmM with 100 percent passing the 1-inch
(25-mM) screen sieve and 50 to 70 percent passing 3/4-inch (19 mm sieve,
and zero percent passing the 1/2 inch (13 mm).

1.3.9 Flow Fill Backfill for Trench Backfill Use

Flow fill backfill shall be lowdensity mx of 45 I bs (30 kg/nf) of cenent,
250 I bs (148 kg/n¥) fly ash, a maximumwater to cenent ratio of 1.39, with a
slunp range of between 6 to 8 inches (150 to 200 nm).

1.4 SUBM TTALS

Governnent approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designhation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 01 Preconstruction Subnmittals
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Quality Control and Assurance Plan for Type | Liner Material; G

SD- 03 Product Data
Source Quality Control for Type | Liner Material; G
Procedure and | ocation for proposed source of Type | Liner Mterial
Notification of encountering rock in the project. Advance notice on the
openi ng of excavation or borrow areas. Advance notice on shoul der
construction for rigid pavenents.

SD- 06 Test Reports
Testing;, G
Type | Liner Material Certified Test Results; G

Wt hin 24 hours of conclusion of physical tests, 6 copies of test results,
i ncluding calibration curves and results of calibration tests.

SD-07 Certificates
Testing;, G

Qualifications of the comercial testing |aboratory or Contractor's testing
facilities.

1.5 SUBSURFACE DATA

Subsurface soil boring log |locations are shown on the Civil Survey draw ngs
and the log information is included on the General Draw ngs. These data
represent the best subsurface infornmation avail abl e; however, variations may
exi st in the subsurface between boring |ocations.

1.6 CLASSI FI CATI ON OF EXCAVATI ON
No consideration will be given to the nature of the materials, and al
excavation will be designated as unclassified excavation. Excavation
specified shall be done on a classified basis, in accordance with the
foll owi ng designations and classifications.

1.6.1 Commpbn Excavati on

Common excavation shall include the satisfactory renoval and di sposal of al
mat erial s not classified as rock excavation

1.7 UTI LI ZATI ON OF EXCAVATED MATERI ALS
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Unsati sfactory materials removed fromthe excavation shall be disposed of

off the base. Satisfactory material renoved from excavati ons shall be used,
i nsofar as practicable, in the construction of fills, enmbanknents,
subgrades, shoul ders, bedding (as backfill), and for sim|ar purposes. No
satisfactory excavated material shall be wasted wi thout specific witten
authorization. Satisfactory nmaterial authorized to be wasted shall be

di sposed of off the base. Course rock from excavations shall be stockpiled
and used for constructing slopes or enbanknents adjacent to streans, or

si des and bottons of channels and for protecting against erosion. No
excavated material shall be disposed of to obstruct the flow an any stream
endanger a partly finished structure, inpair the efficiency or appearance of
any structure, or be detrinmental to the conpleted work in any way.

1.8 QUALI TY CONTROL AND ASSURANCE PLAN FOR TYPE | LI NER MATERI AL
a. ldentification and |ocation of proposed borrow source(s).
b. Source of water for conpaction and perneability testing.

c. Natural clay or soil mx processing, conpaction, and npisture contro
equi pment, to include followi ng as appropriate for each equi pnment type:

1. Manufacturer's nane and address.

2. Catal og and manufacturer data sheets.

3. Equi pnent operating data fromsinilar projects.
4. Di nensions and wei ght.

d. Moisture Control Plan: Method to prevent drying, cracking, saturation
or other damage prior to installation of permanent covering, if any.

1.9 SOURCE QUALI TY CONTROL FOR TYPE | LI NER MATERI AL
a. Provide services of independent soils testing agency.
b. General

1. Presence of any contanmi nants above acceptable linmts will be reason
to reject source, regardl ess of other test results.

2. Do not deliver inported Type | Liner Material to site unti
materials tests have been accepted in witing by Contracting
O ficer.

3. Obtain Sampl es taken across proposed source area, to proposed
source depth, taking into account variability of soils within
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source for tests that include gradation (sieve and hydroneter
anal ysis, Atterberg Limts, natural noisture content, noisture-
density relationship, nolding noisture content and density, and
permeability tests).

Performtests as necessary to locate and confirm an acceptabl e
source of inported materi al

Duri ng construction conduct grain size, natural npisture content,
Atterberg Linmts, and npoisture-density relationship tests on each
500 tons of material obtained from borrow source(s).

If tests conducted indicate that material does not neet specified
requirenents, termnate material placenent until corrective
measures are taken. Renpbve and replace material which does not
conformto specified requirenents.

Subnmit Type | Liner Material Certified Test Results to Contracting
O ficer.

c. Perneability Testing:

1

PART 2

PART 3

3.

Prepare Sanpl es taken from proposed borrow source by conmpacti ng
test specinens to at |east 92 percent relative conpaction at

noi sture content within 5 percentage points above opti mum noi sture,
as determ ned by ASTM D 1557.

Perform constant head triaxial pernmeability tests in accordance
with ASTM D 5084, to neasure perneability of conpacted natural clay
mat eri al

a) Trimtest specinens to length-to-diameter ratio of 0.5 to
1.3.

b) Sheath specinmens in |atex nenbrane, placed in triaxial cell
consol i dat ed under an average effective confining pressure of 2 to
3 psi, subjected to back pressure sufficient to saturate specinen,
and perneated under hydraulic gradient |ess than 30 across
speci men.

c) Monitor inflow and outflow volumes and rates. Record tinme
and flow data for at |least 1 day beyond tinme when inflowrate
equal s outflow rate, at which tinme pressures nay be relieved and
physi cal neasurenments of specinens obtained for cal cul ations.

Provide test data to Contracting O ficer showi ng acceptable
performance of tested material

PRODUCTS ( NOT APPLI CABLE)

EXECUTI ON

1 STRI PPI NG OF TOPSO L

Where indicated or directed, or as neeting the Contractor's requirenents,
acceptable topsoil, as specified el sewhere, may be stripped and spread on
areas al ready graded and prepared for topsoil, or transported and deposited
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in stockpiles convenient to areas that are to receive application of the
topsoil later. Acceptable topsoil shall be kept separate from other
excavated materials, brush, litter, objectionable weeds, roots, stones

| arger than 2 inches (50 nmm in dianeter, and other materials that woul d
interfere with planting and mai nt enance operations. Any surplus of topsoi
from excavations and gradi ng shall be renpved fromthe site.

3.2 GENERAL EXCAVATI ON

The Contractor shall perform excavation of every type of materia

encountered within the limts of the project to the lines, grades, and

el evations indicated and as specified. Conplete excavation and renoval from
the site of unsatisfactory material shall occur full depth bel ow existing
ground el evations under building footprint below all AC or PCCP paved or

Rei nforced Hardened Driveable turfed roadways is required

Grading shall be in conformity with the typical sections shown and the
tol erances specified in paragraph FI N SH NG

Satisfactory excavated materials shall be transported to and placed in fill
or enbankment within the limts of the work. Unsatisfactory nmaterials
encountered within the linmts of the work shall be excavated bel ow grade and
replaced with satisfactory materials. Such excavated material and the
satisfactory material ordered as replacenent shall be included in
excavation. Surplus satisfactory excavated material not required for fill

or enmbanknent shall be disposed of off the base. Unsatisfactory excavated
mat eri al shall also be disposed of off the base. During construction
excavation and fill shall be performed in a manner and sequence that will
provi de proper drainage at all times and conformto the Construction Phase
Er osi on Sedi mentation Control Plan (ESC). Satisfactory material required
for fill or enmbanknent in excess of that produced by excavation within the
grading limts shall be inported from approved offsite areas sel ected by the
Contractor as specified.

The Contractor shall review the avail abl e geotechnical information and
conformto the unsatisfactory naterials renmoval, as specified above, in al
respects.

3.2.1 Basins, Ditches, Gutters, and Channel Changes

Excavation of basins, ditches, gutters, and channel changes shall be
acconplished by cutting accurately to the cross sections, grades, and

el evations shown. Ditches and gutters shall not be excavated bel ow grades
shown. Excessive excavation shall be backfilled with satisfactory,
thoroughly conpacted, material or with suitable stone or cobble to grades
shown. Material excavated shall be disposed of off the site or reused if
acceptable. The Contractor shall maintain excavations free fromdetrinenta
quantities of |eaves, brush, sticks, trash, and other debris until final
acceptance of the work. Contractor shall make excavation to the subgrade
el evation necessary to allow placenent of Type | Liner Material where
speci fi ed.

3.2.2 Drai nage Structures
Excavations shall be nade to the lines, grades, and el evati ons shown, or as

directed. Trenches and foundation pits shall be of sufficient size to
permt the placenent and renmoval of fornms for the full length and wi dth of
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structure footings and foundati ons as shown. Rock or other hard foundation
mat eri al shall be cleaned of | oose debris and cut to a firm |evel, stepped,
or serrated surface. Loose disintegrated rock and thin strata shall be
renmoved. When concrete or masonry is to be placed in an excavated area, the
bott om of the excavation shall not be disturbed. Excavation to the fina
grade level shall not be nmade until just before the concrete or masonry is
to be placed

3.3 SELECTI ON OF BORROW MATERI AL

Borrow material shall be selected to neet the requirenents and conditions of
the particular fill or enbanknent for which it is to be used. Borrow
material shall be obtained from approved private sources. Unless otherw se
provided in the contract, the Contractor shall obtain fromthe owners the
right to procure naterial, pay royalties and other charges involved, and
bear the expense of develop|ng t he sources, |nclud|ng r|ghts of - way for
haul|ng .

pp9¥pded——n9— No borrow shaII be obtalned mnthln the limts of the project
site without prior witten approvalbase. Necessary clearing, grubbing, and

sati sfactory drai nage of borrow pits and the di sposal of debris thereon
shall be considered related operations to the borrow excavation

3.4 GRADI NG AREAS

Where indicated, work will be divided into grading areas wi thin which
satisfactory excavated material shall be placed in enmbankments, fills, and
requi red backfills. The Contractor shall not haul satisfactory materia
excavated in one grading area to another grading area except when so
directed in witing.

3.5 BACKFI LL

Backfill adjacent to any and all types of structures shall be placed and
conpacted to at |east 90 percent |aboratory maxi num density for cohesive

mat erials or 95 percent |aboratory mexi mum density for cohesionl ess
materials to prevent wedging action or eccentric |oading upon or against the

structure. Gound surface on which backfill is to be placed shall be
prepared as specified in paragraph PREPARATI ON OF GROUND SURFACE FOR
EMBANKMENTS. Conpaction requirenents for backfill materials shall also

conformto the applicable portions of paragraphs PREPARATI ON OF GROUND
SURFACE FOR EMBANKMENTS, EMBANKMENTS, and SUBGRADE PREPARATI ON, and Secti on
02630 STORM DRAI NAGE SYSTEM and Section 02316 EXCAVATI ON, TRENCHI NG, AND
BACKFI LLI NG FOR UTI LI TI ES SYSTEMS. Conpaction shall be acconplished by
sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers,

vi bratory conpactors, or other approved equi pnent.

3.6 PREPARATI ON OF GROUND SURFACE FOR EMBANKMENTS
3.6.1 General Requirenents

Exi sting ground surface on which fill is to be placed but not under paved or
turfed roads and all buildings shall be stripped of |ive, dead, or decayed
veget ation, rubbish, debris, and other unsatisfactory naterial; plowed,

di sked, or otherwi se broken up to a depth of 6 inches (150 mm; pul veri zed;
noi st ened or aerated as necessary; thoroughly m xed; and conpacted to at

| east 90 percent | aboratory maxi mum density for cohesive materials or 95
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3.

percent | aboratory maxi mum density for cohesionless materials. Excavated
ground surface on which fill is required to be placed in areas bel ow

buil ding footprint or bel ow areas where paved or turfed roadways are to be
constructed shall be constructed of acceptable materials as defined in
appl i cabl e portions of paragraph EMBANKMENTS

Conpaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pnent. The prepared ground surface shall be scarified and npi stened or
aerated as required just prior to placenent of embanknent materials to
assure adequate bond between enbanknment material and the prepared ground
surface.

.6.2 Frozen Materia

Embankment shall not be placed on a foundation which contains frozen

mat eri al, or which has been subjected to freeze-thaw action. This

prohi bition enconpasses all foundation types, including the natural ground,
all prepared subgrades (whether in an excavation or on an enbanknent) and
all layers of previously placed and conpacted earth fill which becone the
foundations for successive layers of earth fill. All material that freezes

or has been subjected to freeze-thaw action during the construction work, or
during periods of tenporary shutdowns, such as, but not limted to, nights,
hol i days, weekends, wi nter shutdowns, or earthwork operations, shall be
renoved to a depth that is acceptable to the Contracting O ficer and
replaced with new material. Alternatively, the material will be thawed,
dried, reworked, and reconpacted to the specified criteria before additiona
material is placed. The Contracting Oficer will determ ne when pl acenent
of fill shall cease due to cold weather. The Contracting O ficer may el ect
to use average daily air tenperatures, and/or physical observation of the
soils for his determ nation. Enbankment material shall not contain frozen
clunps of soil, snow, or ice

T EVMBANKMENTS

.7.1 Eart h Enbanknents

Eart h enbankments shall be constructed from satisfactory materials free of
organic or frozen material and rocks with any dimension greater than 3
inches (75 mm). The material shall be placed in successive horizonta

| ayers of | oose material not nore than 12 inches (305 millineters) in depth.
Each | ayer shall be spread uniformy on a soil surface that has been
noi st ened or aerated as necessary, and scarified or otherw se broken up so
that the fill will bond with the surface on which it is placed. After
spreadi ng, each | ayer shall be plowed, disked, or otherw se broken up;
noi st ened or aerated as necessary; thoroughly m xed; and conpacted to at

| east 90 percent | aboratory maxi mum density for cohesive materials or 95
percent | aboratory maxi num density for cohesionless materials. Conpaction
requi renments for the upper portion of earth enbankments form ng subgrade for
pavenents shall be identical with those requirenents specified in paragraph
SUBGRADE PREPARATI ON. Conpaction shall be acconplished by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi prent.

8 SUBGRADE PREPARATI ON
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3.

8.1 Construction

Subgr ades shall be shaped to line, grade, and cross section, and conpacted
as specified. This operation shall include plow ng, disking, and any

noi stening or aerating required to obtain specified conpaction. Soft or

ot herwi se unsatisfactory material shall be renpved and replaced with
satisfactory excavated material or other approved material as directed. Rock
encountered in the cut section shall be excavated to a depth of 6 inches
(150 nm below finished grade for the subgrade. Low areas resulting from
renoval of unsatisfactory material or excavation of rock shall be brought up
to required grade with satisfactory materials, and the entire subgrade shal
be shaped to Iine, grade, and cross section and conmpacted as specified

After rolling, the surface of the subgrade for roadways shall not show

devi ations greater than 1/2 inch (15 mllinmeters) when tested with a 10-f oot
(3-neter) straightedge applied both parallel and at right angles to the
centerline of the area. The elevation of the finish subgrade shall not vary
nore than 1/2 inch (15 nm) fromthe established grade and cross section

.8.2 Conpacti on

Compaction shall be acconplished by sheepsfoot rollers, pneumatic-tired
rollers, steel-wheeled rollers, vibratory conpactors, or other approved
equi pment. Except for paved areas and railroads, each |ayer of the
enbanknent shall be conpacted to at | east 90 percent of |aboratory maxi num
density.

.8.2.1 Subgrade for Paved or Turf Pavenents

Dept h Bel ow
Pavement (or
Shoul der)
Sur f ace

Percent age of Laboratory Maxi num Density Required

I nches I nches
Fill Cut
Cohesi ve Cohesi onl ess Cohesi ve Cohesi onl ess
From To Mat eri al s Mat eri al s Mat eri al s Mat eri al s

Subgrade for pavenents shall be conpacted to at | east 95 percentage
| aboratory maxi num density for the full depth of material below the surface
of the pavenents shown.

.8.2.2 Subgr ade for Shoul ders

Subgrade for shoul ders shall be conpacted to at | east 95 percentage
| aboratory maxi num density for the full depth of the shoul der

.9 SHOULDER CONSTRUCTI ON

Shoul ders shall be constructed of satisfactory excavated or borrow materia
or as otherw se shown or specified. Shoulders shall be constructed as soon
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as possible after adjacent paving is conplete, but in the case of rigid
pavenents, shoul ders shall not be constructed until pernission of the
Contracting O ficer has been obtained. The entire shoul der area shall be
conpacted to at |east the percentage of nmaxi mum density as specified in

par agr aph SUBGRADE PREPARATI ON above, for specific ranges of depth bel ow the
surface of the shoulder. Conpaction shall be acconplished by sheepsf oot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
conpactors, or other approved equi prent. Shoul der construction shall be
done in proper sequence in such a nmanner that adjacent ditches will be

drai ned effectively and that no danmage of any kind is done to the adjacent
conpl eted pavenent. The conpleted shoul ders shall be true to alignment and
grade and shaped to drain in conformty with the cross section shown.

3.10 FI NI SHI NG

The surface of excavations, enbanknents, and subgrades shall be finished to
a snooth and conpact surface in accordance with the lines, grades, and cross
sections or elevations shown. The degree of finish for graded areas shal

be within 0.1 foot (30 mm) of the grades and el evations indicated except
that the degree of finish for subgrades shall be specified in paragraph
SUBGRADE PREPARATI ON. Gutters and ditches shall be finished in a manner
that will result in effective drainage. The surface of areas to be turfed
shall be finished to a snoothness suitable for the application of turfing
mat eri al s.

3.11 PLACI NG TOPSO L

Conformto Specification Sections 02921 SEEDI NG 02922 SODDI NG, and 02924
REI NFORCED HARDENED DRI VEABLE TURF

3.12 TYPE | LI NER EQUI PMENT, PREPARATI ON, AND | NSTALLATI ON
a. Processing Equi pnent:
1. O type and sufficient size to process material to neet
requi renments for maxi mum clod size and to provi de honbgeneous
bl ended materi al
2. Consisting of rotovator, discs, or screens.

b. Conpaction Equi prment:

1. Use equi pnent that provides kneadi ng action, such as wobbl e-wheel ed
roller, padfoot, or sheepsfoot roller

2. O suitable type and adequate to obtain densities specified.

3. To provide satisfactory breakdown of materials to form dense
hormogeneous fill free of visible voids.

4. Mintained and operated in condition that will deliver
manuf acturer's rated conpactive effort.

5. Use sheepsfoot tine lengths that do not pull nmaterial up from
finished surface.
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6.

I f adequate densities are not obtained, provide additional |arger
di fferent types of equipnent.

c. Moisture Control Equi pnent:

1

Use equi pnent for applying water of type and quality adequate for
Work, that does not |eak, and equi pped with distributor bar or
ot her device to assure uniform application.

Use equi pnent for mxing and drying out material consisting of
bl ades, discs, or other equipment.

d. Subgrade Preparation:

1. Scarify, Excavate and Grade existing ground surface to neet
desi gnat ed grades beneath Clay Barrier |ayer

2. Compact subgrade below barrier layer to 90 percent relative
density.

3. Install nonwoven geotextile.

e. Installation:

1. Place material after preparation of subgrade in maxi num | oose 6-
inch (152 mm) lifts.

2. Rotovator:

a) Use to condition each Iift of material prior to conpaction

b) Break down so that 90 percent of soil clunps are 3-inch (75-
mm maxi mum si ze.

c) Use if required to make noisture content uniformthroughout
lift, as determned by field testing.

d) Make as many passes as necessary to achieve specified
results.

3. Compact Type | Liner Material to m ninmumdensity of 92 percent
relati ve conpaction at a npoisture content between the opti mum as
deternm ned by ASTM D 1557, and 6 percentage points above opti nmum
Overlap joints between adjacent placenment areas at |east 5 feet
(1.5 mM. Scarify surface of each |ift with rotovator to depth of 2
inches (50 mm prior to placing subsequent lift of material
Wthin 24 hours of placement of material, place tenporary
protective cover of plastic sheeting over exposed areas.

4. Exposed Surfaces: Conpact to protect liner nmaterial from noisture

changes, loss, or gain. |If liner material becones cracked or
beconmes softened due to moi sture changes, scarify full depth of
lift with rotovator, adjust noisture content to that specified
bel ow, and reconpact as previously specified.
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3.

3.

5. Surface of Final Lift: Free fromtine or roller marks, holes,
depressions nore than 1-inch (25 nm deep, or protrusions extending
above surface nmore than 1-inch (25 m).

13 MO STURE CONTROL

| mpl enent Mbisture Control Plan. During conmpacting operations, maintain

noi sture content in each Iift of material within 6 percentage points above
opti mum noi sture as determ ned by ASTM D 1557. |If too dry, add water to

mat erial by sprinkling fill, then m xing to nmake noisture content uniform
throughout [ift. |If too wet, aerate material by blading, discing,
harrowi ng, or other nmethods, to hasten drying process. Construct materia
limts within tolerance of 0.5 feet (150 mm) horizontal and 0.1-foot (30 nm
vertical, except where shown or specified

.14 TESTI NG

Testing shall be performed by an approved commercial testing |aboratory. |If
the Contractor elects to establish testing facilities, no work requiring
testing will be permitted until the Contractor's facilities have been

i nspected and approved by the Contracting Oficer. Field in-place density
shall be determ ned in accordance with ASTM D 1556 or ASTM D 2922. \hen
ASTM D 2922 is used, the calibration curves shall be checked and adj usted
using only the sand cone nethod as described in ASTM D 1556. ASTM D
2922results in a wet unit weight of soil and when using this nmethod ASTM D
3017 shall be used to determi ne the noisture content of the soil. The
calibration curves furnished with the npisture gauges shall also be checked
along with density calibration checks as described in ASTM D 3017; the
calibration checks of both the density and noi sture gauges shall be nmade at
the beginning of a job on each different type of material encountered and at
intervals as directed by the Contracting O ficer. Wen test results

i ndicate, as determned by the Contracting O ficer, that conpaction is not
as specified, the material shall be renpved, replaced and reconpacted to
neet specification requirenents. Tests on reconpacted areas shall be
performed to determ ne conformance with specification requirenents.

I nspections and test results shall be certified by a registered professiona
civil engineer. These certifications shall state that the tests and
observations were perforned by or under the direct supervision of the

engi neer and that the results are representative of the materials or
conditions being certified by the tests. The follow ng nunber of tests, if
performed at the appropriate time, will be the m ninum acceptable for each
type operation.

.14.1 Fill and Backfill WMaterial Gradation

One test per 500 cubic yards (382 cubic neters) stockpiled or in-place
source material. Gradation of fill and backfill material shall be

determ ned in accordance with ASTM C 136, ASTM D 422, and ASTM D 1140, as
requi red.

14. 2 I n-Place Densities

a. One test per 2,400 square feet (223 square neters), or fraction
thereof, of each lift of fill or backfill areas conpacted by other
t han hand- oper ated machi nes.
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b. One test per 100 square feet (9.3 square neters,) or fraction
thereof, of each lift of fill or backfill areas conpacted by hand-
oper at ed machi nes.

c. One test per 100 linear feet (9.3 linear neters), or fraction
thereof, of each lift of enmbanknment or backfill for roads.

3.14.3 Check Tests on In-Place Densities

If ASTM D 2922 is used, in-place densities shall be checked by ASTM D 1556
as follows:

a. One check test per lift for each 2,400 square feet (223 square
meters,) or fraction thereof, of each Iift of fill or backfill
conpacted by other than hand-operated machi nes.

b. One check test per lift for each 100 square feet (9.29 square
meters), of fill or backfill areas conpacted by hand- operated
machi nes.

c. One check test per lift for each 250 linear feet (76.2 |inear
meters), or fraction thereof, of enmbankment or backfill for roads.

3.14. 4 Field Quality Control for Type | Liner Materia
a. Field Density and Misture Content Tests:

1. Performat frequency of one test for each test fill pad and for
each 5,000 square feet of clay lift placenment.

2. Determne in-place density and noisture content by any one or
conmbi nation of follow ng nmethods: ASTM D 2922, ASTM D 3017, ASTM D
1556, ASTM D 2216, or other nethods acceptable to ENG NEER. |f
nucl ear gauge nmethod (ASTM D 2922) is used to determ ne in-place
density, npisture content readings shall be calibrated for clay
with at | east two oven-dried noisture content tests each day.

3. If conpaction tests indicate density or noisture content is not as
specified, term nate materi al placenent and take corrective action
prior to continuing placenent.

3.14.5 Moi sture Contents

In the stockpile, excavation, or borrow areas, a mninmmof two tests per
day per type of material or source of material being placed during stable
weat her conditions shall be performed. During unstable weather, tests shal
be made as dictated by local conditions and approved by the Contracting
Oficer.

3.14.6 Opti mum Moi sture and Laboratory Maxi num Density

Tests shall be nmade for each type material or source of material including
borrow material to determ ne the optimum noi sture and | aboratory naxi num
density values. One representative test per 250 cubic yards (191.2 cubic
meters) of fill and backfill, or when any change in material occurs which
may affect the optimum noisture content or |aboratory maxi num density.
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3.14.7 Tol erance Tests for Subgrades

Conti nuous checks on the degree of finish specified in paragraph SUBGRADE
PREPARATI ON shal | be made during construction of the subgrades.

3.15 SUBGRADE AND EMBANKMENT PROTECTI ON

During construction, enmbanknents and excavations shall be kept shaped and
drai ned. Ditches and drai ns al ong subgrade shall be nmaintained to drain
effectively at all times. The finished subgrade shall not be disturbed by
traffic or other operation and shall be protected and numintained by the
Contractor in a satisfactory condition until ballast, subbase, base, or
pavenent is placed. The storage or stockpiling of materials on the finished
subgrade will not be permtted. No subbase, base course, ballast, or
pavenent shall be laid until the subgrade has been checked and approved, and
in no case shall subbase, base, surfacing, pavenent, or ballast be placed on
a muddy, spongy, or frozen subgrade

-- End of Section --
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SECTI ON 02924
RElI NFORCED HARDENED DRI VEABLE TURF
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi c designation only.
TURFGRASS PRODUCERS | NTERNATI ONAL ( TPI)
ASPA GSS (1988) Cuideline Specifications for Sodding
AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM
ASTM D 4355 (1992) Deterioration of Geotextiles from

Exposure to U traviolet Light and Water
(Xenon- Arc Type Appar at us)

ASTM D 4427 (1992; R 1996) Peat Sanpl es by Laboratory
Testing
ASTM D 4595 (1986; R 1994) Tensile Properties of

Geotextiles by the Wde-Wdth Strip Method
GECSYNTHETI C | NSTI TUTE ( GSI)
U. S. DEPARTMENT OF AGRI CULTURE ( USDA)
AMS Seed Act (1995) Federal Seed Act Regul ations Part 201
DOA SSIR (April 1984) Soil Survey Investigation Report
No. 1, Soil Survey Laboratory Methods and
Procedures for Collecting Soil Sanples, Soil
Conservation Service
1.2 DEFI NI TI ONS
1.2.1 St and of Reinforced Hardened Driveabl e Turf (RHDT)
95 percent ground cover of the established species.

1.3 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnittal
Procedures. "

SD- 03 Product Data

Al'l Reinforced Hardened Driveable Turf System Data
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Manufacturer's literature including physica
application and installation instructions for
and chemni cal

erosion control materi al

characteristics,
equi pment, surface
treatment material .

A listing of equipnent to be used for the seeding operation

Del ivery
Del i very schedul e.
Topsoi |

Avail ability of topsoil
piling operation.

Seed Establishnent Period

Cal endar tinme period for the seed establishnent
there is nore than one seed establishnent

t he seeded area covered for
Mai nt enance Record; G

Mai nt enance wor k perforned,
di agnosi s for

Application of Pesticide; G

Pesti ci de treat nment
dates and tines.
nunmber, chem cal conposition,
original and diluted nmateri al
i ngredients,

applicator shall be included.
SD- 06 Test Reports
Topsoil Conposition Tests; G

Certified reports of
by an i ndependent testing agency,
interpretation of test results.
identified. Test

st andards shall be descri bed.

SD-07 Certificates

Sod

Seed; G

Topsoil; G

pH Adj uster
Fertilizer

Soi |l Conditioners
Pesticide; G

Fi ni shed Grade and Topsoi |

i f any,

each period shal

area repaired or
unsati sfactory stand of grass plants.

fromthe stripping and stock

period. \Wen
peri od, the boundaries of
be descri bed.

rei nstall ed,

plan with sequence of treatment work with
The pesticide trade nane, EPA registration
formul ati on,
application rate of active
met hod of application
and the name and state |icense nunber

concentration of

area treated, amount applied;

of the state certified

i nspections and | aboratory tests, prepared
i ncl udi ng anal ysi s and
Each report shall be properly

met hods used and conpliance with recogni zed test
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Fi ni shed grade st atus.

Prior to the delivery of materials, certificates of conpliance

attesting that materials nmeet the specified requirenents.
Certified copies of the material certificates shall include the
fol | owi ng:

a. Seed. Classification, botanical name, comobn nane,
percent pure live seed, mininum percent germnation and hard seed,
maxi mum percent weed seed content, and date tested.

b. Topsoil. Particle size determ ned by sieve analysis, pH
organic matter content, textural class, soluble salts, chem cal and
mechani cal anal yses.

c. pH Adjuster. Calcium carbonate equival ent and sieve
anal ysi s.

d. Fertilizer. Chenical analysis and conposition percent.
e. Organic Material: Conposition and source.

f. Soil Conditioner: Conposition and source.

g. Milch: Conposition and source.

h. Asphalt Adhesive: Conposition

i. Pesticide. EPA registration nunmber and regi stered uses.

j. Contractor's Certificate that the finished grade and
topsoil placenent neet project requirenents.

1.4 SOURCE | NSPECTI ON

The source of delivered topsoil shall be subject to inspection
1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 Delivery

1.5.1.1 For Sod Protection, a delivery schedule shall be devel oped and shown
on the project schedul e and updated
nont hly as construction i s ongoing.

Protect delivered sod fromdrying out and from contam nation during
delivery, on-site storage, and handling

1.5.1.2 Fertilizer, Gypsum Sulfur, Iron, and Line Delivery

Deliver to the site in original, unopened containers bearing nanufacturer's
chem cal analysis, name, trade nane, trademark, and indication of
conformance to state and federal |aws. |Instead of containers, fertilizer
gypsum sul phur, iron, and lime nmay be furnished in bulk with certificate

i ndi cating the above information
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1.5.1.3 Del i vered Topsoi

Prior to the delivery of topsoil, its availability shall be verified in
conformance wi th Section 02921, SEEDI NG

1.5.2 St or age

1.5.2.1 Sod St orage
Lightly sprinkle with water, cover with npist burlap, straw, or other
approved covering; and protect from exposure to wind and direct sunlight
until planted. Provide covering that will allow air to circulate so that
internal heat will not devel op. Do not store sod |onger than 24 hours. Do
not store directly on concrete or bitum nous surfaces.

1.5.2.2 Seed, Fertilizer, Sulfur, Iron, and Linme Storage
Store in cool, dry |locations away from contani nants.

1.5.2.3 Topsoi
Prior to stockpiling topsoil, treat grow ng vegetation with application of
appropriate specified non-sel ective herbicide. Clear and grub existing
vegetation three to four weeks prior to stockpiling topsoil

1.5.2.4 Handl i ng
Do not drop or dunp materials from vehicl es.

1.6 TI ME RESTRI CTI ONS AND PLANTI NG CONDI TI ONS

1.6.1 Restrictions

Do not plant when the ground is frozen, snow covered, nuddy, or when air
tenperature exceeds 90 degrees Fahrenheit (32 degrees Cel sius).

1.7 TI ME LI M TATI ONS
1.7.1 Seed

Apply seed within twenty four hours after seed bed preparation
1.7.2 Sod

Pl ace sod a maxi mum of thirty six hours after initial harvesting, in
accordance with ASPA GSS as nodified herein

PART 2 PRODUCTS
2.1 SEED
2.1.1 Classification
Provi de State-approved seed or sod stock of the | atest season's crop

delivered in original seal ed packages, bearing producer's guaranteed
anal ysis for percentages of m xtures, purity, germ nation, weedseed content,
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and inert material. Label in conformance with AMS Seed Act and applicable
state seed laws. Wet, noldy, or otherw se damaged seed will be rejected.
Field mxes will be acceptable when field nmix is perfornmed on site in the
presence of the Contracting O ficer. Should sod be used with specified seed
m xture conformto Table 24-2-2.1.1 and article TIME LI M TATI ONS. |

2.1.2 Conposition

Table 2.1.1
Low- Growi ng Turf Seed M x

% W\ei ght % Purity % Germi nation

Dwarf tall fescue (several varieties) 45 98 90
Festuca arundi nacea var.

Dwar f perennial rye (Barclay) 30 98 90
Lol i um perenne var. barclay

Red fescue 20 98 90
Festuca rubra

Col oni al bentgrass 5 98 90
agrostis tenuis

NOTE: For application weight of seed specified conformto Section 02921
Par agraph 3.3.2, 5 pounds per 1,000 square feet.

2.1.3 Seed Pl anting Seasons

FOR TI DEWATER, VI RG NI A, OR NORTH CAROCLI NA

Pl anti ng Dat es

Season 1 Season 2 Season 3
MAY 15 to JUL 15 AUG 15 to OCT 02 OCT 6 to APR 30

SEED QUANTI TY

2 | bs/ 1000 12 | bs/ 1000 6 | bs/ 1000
sq. ft. sq. ft. sq. ft

SEED M XTURE

Pl anti ng Season Vari ety % Wi ght
Season 1 Common Ber muda (Hul | ed) 100
Season 2 Fescue (Ky31) 50
Common Ber muda (Unhul | ed) 50
Season 3 Annual Rye 100

FOR PUERTO RI CO

Pl anti ng Dates
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Locati on Spring Fal

Puerto Rico There are no specific planting
dates. However, best results
are obtained with spring planting.
FOR | CELAND

Pl anti ng Dat es

Locati on Sunmmer Fal

I cel and May thru August

Seed Quantity

Locati on Al'l Seasons
Puerto Rico 2 1 bs/ 1000 sq ft
I cel and 8 | bs/ 1000 sq ft

Seed M xture

Pl anti ng Per cent

Locati on Season Vari ety Wei ght
Puerto Rico Year round Conmon Ber nuda 100
I cel and Sumrer Creepi ng Red Fescue 80
Perenni al Rye Grass 20

Pl anting of seed shall occur between April 1 through June 30, and Septenber
1 through October.

2.2 SOD
2.2.1 Cl assification

Field grown, certified as classified in the ASPA GSS. Mchine cut sod at a
uni form thickness of 3/4 inch (19 nm within a tolerance of 1/4 inch (6 nm,
excluding top growh and thatch. Each individual sod piece shall be strong
enough to support its own weight when lifted by the ends. Broken pads,
irregularly shaped pieces, and torn or uneven ends will be rejected. After
sod has been harvested and prior to delivery to site, each piece of sod
shall be processed using a high pressure hydraulic washing w th water

| eaving no soil or substrate attached to the roots.

2.2.2 Conposition
Conformto Table 24-22.1.1.
2.2.3 Soddi ng Seasons

Soddi ng may occur at any time within tenperature ranges and ground
condi tions stipul ated
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2.3 TOPSO L
Topsoil shall be provided from one of three sources.
2.3.1 Exi sting Soil

Modi fy existing soil to conformto the requirenents specified in paragraph
entitled "Conposition."

2.3.2 On-Site Stripped and Sal vaged Topsoi

Reusabl e surface soil stripped and stockpiled on site if requirenments
specified for Topsoil in paragraph entitled "Conposition" are net.

2.3.3 O f-Site Topsoi

Conformto requirenents specified in paragraph entitled "Conposition."
Addi tional Topsoil shall be furnished by the Contractor

2.3.4 Topsoi|l Conposition

Containing fromb5 to 8 percent organic matter as determ ned by the topsoi
conposition tests of the Organic Carbon, 6A, Chenical Analysis Method
described in DOA SSIR.  Mxinum particle size, 3/4 inch (19 mm, wth

maxi nrum 3 percent retained on 1/4 inch (6.35 mm) screen and a mnimum of 5
percent passing through a 120 nesh screen. O her conponents shall be within
the follow ng requirenents:

Topsoil shall be sandy | oam sandy clay loam |loam clay |loam silty
clay loamor silt | oamsoil as described by USDA textural class.

Topsoil shall contain 5-20 percent by volunme of m xed, conposted, fine-
particle organic matter. Topsoil shall be obtained fromwell drained
areas and shall not contain nore than 5 percent water by volunme. The
topsoil shall be free fromdebris, noxi ous weeds, rhizomes, roots, toxic
substances or any other material that may be harnful to plant growh.
Deconposed wood derivatives (ground bark, sawdust or other wood waste)
used in the topsoil shall be free of weeds, weed seeds and sticks and
fully deconposed a mnimum of 6 nmonths or stabilized with nitrogen. The
pH shall be between 5.5 and 7.5. Soluble salts shall not exceed 500
ppm Each delivery shall be acconpani es by a guaranteed statenent of
analysis listing the percent of organic matter and the pH

2.4 PH ADJUSTER
2.4.1 Li me
To be determ ned by Contractor testing and eval uation by the |oca

Agriculture County Extension Service Ofice to determ ne the required
percent ages of carbonates, calcium and nagnesium for the project area

Per cent Per cent Per cent
Locati on Car bonat es Cal ci um Magnesi um
Ti dewat er, VA 94 80 14
North Carolina 94 52 42
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Puerto Rico No |ine required. Del ete this paragraph
2.4.2 Sul f ur

100 percent elenental. Proportion to be added to topsoil as determ ned from
Topsoil Testing simlar to Section Line.

2.4.3 I ron

100 percent elenental. Proportion to be added to topsoil as determ ned from
Topsoil Testing simlar to Section Line.

2.5 SO L CONDI TI ONERS

Provide singly or in conbination as required to neet specified requirenents
for topsoil. Soil conditioners shall be nontoxic to plants.

2.5.1 Peat
Sphaghum nposs peat derived froma freshwater site and conformng to ASTM D
4427 as nodified herein. Shred and granul ate peat to pass 1/2 inch (13 mm
nmesh screen and condition in storage pile for mninmum 6 nonths after
excavati on.

2.5.2 Sand
Clean and free of materials harnful to plants.

2.5.3 Rotted Manure
Conposted, horse or cattle nmanure containing maxi num 25 percent by vol une of
straw, or other bedding materials. Manure shall be free of stones, sticks,
and soil, viable weed seed, and other materials harnful to plants.

2.5.4 Conposted Derivatives
Ground bark, nitrolized sawdust, hurus, or other wood green waste materia
free of stones, sticks, and soil stabilized with nitrogen and having the
foll owi ng properties:

2.5.4.1 Particle Size

M ni rum percent by wei ght passing

No. 4 (4.75 mm) nesh screen 95
No. 8 (2.36 mm) nesh screen 80

2.5.4.2 Ni t r ogen Cont ent
M ni rum percent based on dry wei ght:

Fir Sawdust 0.
1

7
Fir or Pine Bark 0

2.5.5 Cal ci ned C ay
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Granul ar particles produced fromnmontnorillonite clay calcined to m ni mum
tenperature of 1200 degrees F (650 degrees C) to the follow ng gradation

m ni nrum 90 percent passing 8 nesh (2.36 M) screen, 99 percent retained on
60 mesh (250 micronmeters) screen and, maxi num 2 percent passing 100 nesh
(150 microneters) screen. Bulk density: 40 pounds maxi num per cubic foot
(650 kg maxi mum per cubic neter).

2.5.6 Gypsum
Coarsely ground gypsum conpri sed of cal cium sulfate dihydrate 91 percent,
cal cium 22 percent, sulfur 17 percent; mininmm 96 percent passing through a
No. 20 (850 microneters) mesh screen, 100 percent passing through a No. 16
(1.18 mm nesh screen

2.6 FERTI LI ZER

2.6.1 Control |l ed Rel ease Fertilizer
Ni t rogen- phosphor ous-potassiumration of 10-4-6 plus 2 percent iron,
conmposed of pills coated with plastic resin to provide continuous rel ease of
fertilizer for at |east 6 nonths.

2.7 SURFACE TOPDRESSI NG

Locati on Mul ch Type

Ti dewater, Virginia Grain straw or wood fi ber
North Carolina Grain straw or wood fiber
Puerto Rico Dry hay

Free from noxious weeds, nmold, and other deleterious materials.
2.7.1 Straw
Stal ks from oats, wheat, rye, barley, or rice. Furnish in air-dry condition
and of proper consistency for placing with conmmercial nul ch bl owi ng
equi pnent .

2.8 PESTI Cl DE

Conformto Section 02921 SEEDI NG, and Section 02922 SODDI NG, Article 2.5 and
2.6, respectively, Pesticide.

2.9 WATER

Source of water to be approved by Contracting O ficer, suitable quality for
irrigation.

2.10 ENG NEERED AGGREGATE BASE MATERI AL
2.10.1 Engi neered Aggregate Base Materia
Engi neered aggregate base material shall conformto Section 02722, AGGREGATE

AND/ OR GRADED CRUSHED AGGREGATE BASE COURSE and conformto all of Article
2.1, AGGREGATES, except Table |
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2.10.1.1 Gradati on

G adation shall conformto
as further nodified.

1-1/2-1nch 1-I nch
(37.5-m) (25-mm)
100 90 - 100
Per cent Per cent
Passi ng Passi ng

2.10.1.2 Gradation Mdific

The aggregate portion sha

AASHTO No. 5 shown in Table Aggregate Portion and

3/ 4-1nch 1/ 2-1nch 3/ 8-1nch
(19-mm) (12.5-m) (9.5-mm)
20 - 55 0 -10 0-5
Per cent Per cent Per cent
Passi ng Passi ng Passi ng

ations

| have a D50 of 1/2 inch (12.5 mm. The

percentage of void space when conpacted shall be at |east 30 percent.

Topsoil, as defined herein
produce a honobgeneous m xt

the Specification, shall be added and bl ended to
ure for placenent.

2.11 REI NFORCED HARDENED DRI VEABLE TURF GEOTEXTI LE FABRI C

Rei nforced Hardened Drivea
Section 02373, GEOTEXTILE

2.12 GEOGRI D SUPPORT

Geogrid shall be a geosynt
The geogrid shall be a reg

ble Turf Ceotextile Fabric shall conformto
Tabl e 1, RHDT.

heti c manufactured for reinforcenment applications.
ul ar network of integrally connected pol ynmer

tensile elements with aperture geonetry sufficient to pernmt significant
nmechani cal interlock with the surrounding soil, aggregate, or other fill

materials. The geogrid st
retain its geonetry under

geogrid shall be manufactu
pol yet hyl ene, pol ypropyl en
a maxi nrum of 5 percent in-

ructure shall be dinensionally stable and able to
manuf acture, transport and installation. The

red with 100 percent virgin resin consisting of

e, polyester, or other approved material and with
plant regrind material. Polyester resin shal

have a m ni num nol ecul ar wei ght of 25,000 and a carboxyl end group nunber
| ess than 30. Pol yethyl ene and pol ypropyl ene shall be stabilized with | ong

term anti oxi dants.
2.12.1 Geogrid Properties
The reinforcenent shown on

requirements listed in Tab
represent mnimum aver age

PROPERTY
Wei ght

UV Resi st ance

Aperture Size, inch (nm

the contract drawi ngs shall neet the property
le 1. Reinforcenent strength requirenents
roll values in the machine direction

TABLE 1
REQUI REMENT TEST DESI GNATI ON
7.0
70 percent after ASTM D 4355
500 hours
0.8 (22)
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Open Area, % 75+

Wde Wdth Tensile
Strength, |b/ft

@U timte MD 2600 ASTM D 4595
C\VD 1350
@5% Strain MD 1100

.12.2 Splices

Splices shall consist of a standard net hod or device recomended by the
manuf acturer of the geogrid. Splices shall be at least 12-inch (305 nm.
Splicing may consist of overlaps, fusion wedge wel ding, sew ng, or bodkin
connecti ons.

.13 REI NFORCED HARDENED DRI VEABLE TURF SUPPORT GRI D ASSEMBLY

RHDT support grid assenbly shall be constructed of 100 percent pol yethyl ene
with up to 50 percent being recycled material, black in color with at |east
1.5 percent carbon black. The support grid assenbly shall be designed to
have a Unit M ninmal Crush Strength of 420 psi (2,900 kPa) at 70 degrees F
(21 degrees C), with a Material Flexural Mdulus of 35,000 psi (240,000 kPa)
neasured at 73 degrees F (23 degrees C). The Support Grid System grids
shall be 5 square feet (1 neter square) nom nal, +1-15 percent, have a

nm ni rum of 2-inch (50-m) depth, have open bottomcells of at least 9 sq in
(0.0563 sg m) with at |east 40 percent open space and have | oad transfer
attachnment and alignnent clips to interlock with adjacent grids. The units
shall be designed specifically for use with reinforced turf as outline in
this Specification.

PART 3 EXECUTI ON

3.

1 SCHEDULE

Devel op and provide for a review of a proposed schedul e of work activities
showi ng overal | approach, product delivery schedule, nethods to enpl oy,
conformance with seed establishment period, and work |ocation conformng to
all specified criteria herein.

.2 PREPARATI ON

2.1 EXTENT OF WORK

Provi de excavation, shaping, |eveling, engineered aggregate base nateria
installation and conpaction, turf support grid installation with topsoi
fill, soil preparation, fertilizing, seeding, finished grade and topsoi
certification acceptance and surface topdressing of all newy graded areas
desi gnated for construction of reinforced hardened driveable turf..

. 2.2 Engi neered Aggregate Base Conpacti on Curve Devel opnent

The Engi neered Aggregate Base m x requirenents, as previously stipulated,
will require the devel opnent of a final conpaction effort equivalent to a
final California Bearing Ratio (CBR) of 7 at a certain Optinum Misture
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Content (OMC) plus or mnus 2 percentage points. Performthe necessary
testing of the Engi neered Aggregate Base to determ ne the follow ng:

a. Develop grain size distribution curve and using the Unified Soils
Classification System classify soil by type and plastic index whether
soil is cohesionless or cohesive.

b. Devel op density-noisture curve and deternmine if soil mx is swelling or
non- swel | i ng.

c. Develop point of maximumdry density. Allowable conpaction range is 5
percent.

d. Fromthe data devel oped, determ ne conpaction effort and density that
yields a mni mum CBR of 7.

3.2.3 RHDT Installation Preparation

Renpove existing soil to the depth shown on the site sections and bring the
subgrade to the Engi neered Aggregate Subbase el evation w th noncohesive
acceptable soil. After areas have been brought to finish subgrade

el evation, thoroughly till to m ninmum depth of 6 inches (150 nmm by

scari fying, disking, harrow ng, or other nethods approved by the Contracting
Officer. Renmove debris and stones larger than 4 inches (100 mm in any

di rension remaining on surface after tillage and conpact to a density of 95
percent of maxi num density.

3.2.3.1 Engi neered Aggregate Installation

Provi de and install Engineered Aggregate Base Material and construct base
section to specified el evations, cross-slopes, and CBR equival ent density.

3.2.3.2 Support Gid Assenbly

Install Support Grid Assenbly in accordance with details. Provide and
install necessary additional supporting geotextile fabric or geogrid system
bel ow support Gid Assenbly at joints where | oad bearing connections are

di spl aced or renoved due to geonetric placenent of the assenbly. No grid
assenbly may be installed with any dinmension |less than 12 inches (305 mm.

a. Roll Support Gid Assenbly areas to adjust any vertical msalignnent.
The entire area shall be firmed and leveled with a roller system
Contractor shall devel op approach to level rolling system by wetting or
dryi ng supporting engi neered aggregate material or using vibratory or
non-vi bratory equi pnent as conditions dictate.

3.2.3.3 Topsoil Installation for Seeding

Provi de approved topsoil to neet necessary finish grade. After areas have
been brought to indicated finish grade, if seeding, incorporate fertilizer,
pH adj usters, soil conditioners into soil a mninumdepth of 2 inches (50
nm by raking or other nethod approved by the Contracting Officer. Renpve
debris and stones larger than 1 inch (25 mm) in any dinmension renaining on
the surface after tillage.

3.2.3.4 Topsoil Installation for Sodding
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Install approved topsoil containing all fertilizer, pH adjusters, and soi

to a depth necessary for the installation of sod blanks if sodding nethod is
chosen. Lightly compact topsoil by vibratory plate conpactor or other
nmeans, and performrolling if necessary to achieve the regular finish grade
necessary.

3.2.3.5 Fi nal Grade

Correct irregularities in finish surfaces to elim nate depressions. Protect
finished topsoil areas from damage by vehi cul ar or pedestrian traffic

3.2.3.6 Fertilizer Application Rates

Apply fertilizer at rates as determ ned by | aboratory soil analysis of the
soils at the job site. For bidding purposes only apply at rates for the
fol | owi ng:

Synthetic Fertilizer 90 pounds per acre (100.9 kg per hectare).
3.3 SEEDI NG
3.3.1 Seed Application Seasons and Conditions

| medi ately before seeding, restore soil surface to a | oose consistency and
fill any |low areas approximtely 1/4 inch (6 nm) above top of Support Gid
Assenbly and noisten soil to a depth of 6 inches (150 nm. Do not seed when
ground is nuddy, frozen, snow covered, or in an unsatisfactory condition for
seeding. |If special conditions exist that nay warrant a variance in the
above seeding dates or conditions, submt a witten request to the
Contracting Oficer stating the special conditions and proposed vari ance
Apply seed within twenty four hours after seedbed preparation. Sow seed by
approved sow ng equi pnment. Sow one-half the seed in one direction, and sow
remai nder at right angles to the first sow ng.

3.3.2 Seed Application Method
3.3.2.1 Br oadcast and Drop Seeding

Use broadcast or drop seeders. Sow one-half the seed in one direction, and

sow remai nder at right angles to the first sowing. Cover seed uniformy to
a maxi num depth of 1/2 inch (13 nm in sandy soils by means of spike-tooth

harrow, cultipacker, raking or other approved devices.

3.3.2.2 Hydr oseedi ng

First, mx water, tackifier, and fiber. Fiber shall be added at 1,500
pounds, dry weight, per acre (16.8 kg per 100 square neter). Then add and
m x seed, tackifier at 3 percent, and fertilizer to produce a honpbgeneous
slurry. VWhen hydraulically sprayed on the ground, material shall forma
blotter |like cover inpregnated uniformy with grass seed. Spread with one
application with no second application of mnulch.

3.3.3 Surface Topdressing for Seeding
Spread top dressing over seed bed area to an even depth of 1/2 inch (13 nm.

Take precautionary neasures to prevent topdressing materials fromspilling
onto pavenents, utilities structures, or planter beds.
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3.3.4 Rol I'i ng

I medi ately after seeding, firmentire area except for slopes in excess of 3
to 1 with a roller not exceeding 90 pounds (134 kg per m for each foot of
rol | er width.

3.3.5 Erosi on Control Materia
Install in accordance with manufacturer's instructions.
3.3.6 Wat eri ng

Start watering areas seeded as required by tenperature and wi nd conditions.
Apply water at a rate sufficient to insure thorough wetting of soil to a
depth of 6 inches (150 mm without run off. During the gernination process,
seed is to be kept actively growi ng and not allowed to dry out.

3.3.7 Application of Pesticide

Conformto Section 02921 SEEDI NG, Article 3.6, APPLICATION OF PESTICIDE, in
all respects or Section 02922 SODDI NG, Article 3.6, APPLICATION OF
PESTICIDE, as the nethod if installation dictates.

3.4 SODDI NG
3.4.1 Schedul i ng and Preparation

Pl ace sod a maxi num of 36 hours after initial harvesting, in accordance with
ASPA GSS as nodified herein. Thoroughly npisten areas to be sodded

i mredi ately prior to placing sod. Adjust topsoil depth in RHDT Support Gid
Assenbly to ensure that when sod blank is pressed into cavity, and al

adj acent cavities as the size of the sod blank dictates, the bottom of the
sod reaches the top of the top soil layer and once firmy installed and
conpacted the sod "soil layer" is elevated at least 1/4 inch (6 my) but no
nore than 1/2 inch (13 nm above the top of the Support Gid

3.4.2 Soddi ng

Cut sod into workable bl anks square or rectangular in shape. Place

i ndi vi dual bl anks of sod over the Support Gid assenbly cavities and then by
wetting to | oosen the sod/soil matrix and by applying foot pressure, press
firmy into cavity by foot pressure or by tanping. Wen sod is installed,
roll entire area to snooth. Install sand, unconpacted, in any snmall | ow
areas to bring to finish grade

3.4.3 Fi ni shi ng

After conpleting soddi ng, blend edges of sodded area snoothly into
surroundi ng area

3.4.4 Wat eri ng
Start watering areas sodded as required by daily tenperature and w nd

conditions. Apply water at a rate sufficient to ensure thorough wetting of
soil to mninmumdepth of 6 inches (150 mm).
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3.5 PROTECTI ON OF REI NFORCED HARDENED DRI VEABLE TURF AREAS
I medi ately after turfing, protect area against traffic and other use.
3.6 MAI NTENANCE RECORD
Conformto Section 02921 SEEDI NG, Article 3.9, SEED ESTABLI SHVENT PERIOD, in
all respects, or Section 02922 SODDI NG Article 3.9 SOD ESTABLI SHVENT
PERI OD, as the nethod of installation dictates.

-- End of Section --
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PART 1 GENERAL

1.1 REFERENCES

SECTI ON 05120

STRUCTURAL STEEL

The publications listed below forma part of this specification to the

extent referenced.
basi ¢ desi gnation only.

The publications are referred to in the text by the

AMERI CAN | NSTI TUTE OF STEEL CONSTRUCTI ON (Al SC)

Al SC FCD

Al SC Desi gn Gui de No. 10

Al SC M)13

Al SC ASD Manual

Al SC M)16
Al SC M17

Al SC MD18L

Al SC MD19L

Al SC S303

Al SC S334L

Al SC S340

Al SC S341

Al SC S342L

(1995a) Quality Certification Program
Descri ption

(1989) Erection Bracing of Low Rise
Structural Steel Franes

(1983) Detailing for Steel Construction

(1989) Manual of Steel Construction Allowable
Stress Design

(1989) ASD Manual of Steel Construction
(1992; Errata 1994) Connections

(1995) LRFD Manual of Steel Construction
Vol ume |

(1995) LRFD Manual of Steel Construction
Vol ume ||

(1992) Steel Buildings and Bridges
(1988) Load and Resi stance Factor Design

Specifications for Structural Joints Using
ASTM A325 or A490 Bolts

(1992) Metric Properties of Structural Shapes
wi t h Di mensi ons According to ASTM A6M

(1992) Seismic Provisions for Structural
St eel Buil di ngs

(1993) Load and Resi stance Factor Design
Specification for Structural Steel Buildings

ASMVE | NTERNATI ONAL ( ASME)

ASME B46. 1

(1995) Surface Texture, (Surface Roughness,
Wavi ness, and Lay)
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AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 6/ A 6M

ASTM A36/ A36M

ASTM A53/ A53M

ASTM A108

ASTM A307

ASTM A325M

ASTM A325

ASTM A490M

ASTM A490

ASTM A500

ASTM A563

ASTM A563M

ASTM A572/ A572M

ASTM A992/ A992M

ASTM F436M

ASTM F436

ASTM F844

ASTM F959M

ASTM F959

(1998a) General Requirements for Rolled
Structural Steel Bars, Plates, Shapes, and
Sheet Piling

(1997; Rev. A) Carbon Structural Steel

(2002) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed Wel ded and Seanl ess

(1999) Steel Bars, Carbon, Cold Finished,
Standard Quality

(1997) Carbon Steel Bolts and Studs, 60,000
psi Tensile Strength

(1997) High-Strength Bolts for Structural
Steel Joints (Metric)

(1997) Structural Bolts, Steel, Heat Treated,
120/ 105 ksi M ninum Tensile Strength

(1993) Heat-Strength Steel Bolts, Cl asses
10.9 and 10.9.3, for Structural Steel Joints
(Metric)

(1997) Heat-Treated Steel Structural Bolts,
150 ksi M nimum Tensile Strength

(1999) Col d- Formed Wel ded and Seaml ess Car bon
Steel Structural Tubing in Rounds and Shapes

(1997) Carbon and Alloy Steel Nuts
(2001) Carbon and Alloy Steel Nuts (Metric)

(2001) High-Strength Low Al l oy Col unmbi um
Vanadi um of Structural Steel

(1998el) Steel for Structural Shapes for Use
in Building Fram ng

(1993) Hardened Steel Washers (Metric)
(1993) Hardened Steel Washers

(1998) Washers, Steel, Plain (Flat),
Unhar dened for General Use

(1999; Rev. A) Conpressibl e-Washer-Type
Direct Tension Indicators for Use with
Structural Fasteners (Metric)

(1999; Rev. A) Conpressibl e-Washer-Type
Direct Tension Indicators for Use with
Structural Fasteners
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ASTM F1554 (1999) Anchor Bolts, Steel, 36, 55, and 105-
ksi Yield Strength

ASTM F1852 (2000) "Twist Of" Type Tension Control
Structural Bolt/Nut/Wsher Assenblies, Steel,
Heat Treated, 120/105 ksi M nimum Tensile
Strength
AMERI CAN VEELDI NG SCCI ETY ( AW5)
AWS D1.1 (2002) Structural Welding Code - Steel

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 3 (1995) Power Tool C eaning
SSPC SP 6 (1994) Conmercial Blast C eaning
SSPC Pai nt 25 (1991) Red Iron Oxide, Zinc Oxide, Raw

Linseed G| and Al kyd Primer (Wthout Lead
and Chronmate Pignments)

SSPC PA 1 (1991) Shop, Field, and Mi ntenance Painting
SSPC PS 13.01 (1991) Epoxy- Pol yam de Pai nting System
1.2 SYSTEM DESCRI PTI ON

Provide the structural steel system including shop prinmer, conplete and
ready for use. Structural steel systens including design, materials,

i nstallation, worknmanship, fabrication, assenbly, erection, inspection,
quality control, and testing shall be provided in accordance with Al SC M)18L
and Al SC MD19L except as nodified in this contract.

1.3 MODI FI CATI ONS TO REFERENCES

In Al SC M18L and Al SC MD19L, Al SC S342L, Al SC S303, Al SC S334L, and Al SC
S340, except as nodified in this section, shall be considered a part of AlISC
MD18L and AI SC MD19L and is referred to in this section as Al SC M)18L and

Al SC MD19L.

1.4 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
subnmittals not having a "G' designation are for information only or as
ot herwi se designated. Wen used, a designation following the "G
designation identifies the office that will review the submittal for the
Government. The follow ng shall be submitted in accordance with Section
01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs
Erection plan, including description of tenporary supports; G

Fabri cation draw ngs, including description and detailing of
connections; G
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SD- 03 Product Data
Shop prinmer; G
Load i ndi cator washers
Include test report for Class B priner.

SD- 06 Test Reports
Structural Steel; G
Class B coating; G
Fasteners (Bolts, nuts, and washers); G
Supply the certified manufacturer's mll reports which clearly show
t he applicabl e ASTM nmechani cal and chenical requirenments together
with the actual test results for the supplied fasteners.

SD-07 Certificates
Structural Steel; G
Fasteners (Bolts, nuts, and washers); G
Shop pri mer
Al SC Quality Certification; G
Wel di ng procedures and qualifications; G

1.5 Al SC QUALI TY CERTI FI CATI ON

Work shall be fabricated in an AISC certified Category Cbhd fabrication
plant. Erection shall be performed by AISC certified steel erector (CSE)

1.6 SEI SM C PROVI SI ONS

In addition to AlSC M)18L and Al SC MD19L, the structural steel system shal
be provided in accordance with Al SC S341

1.7 QUALITY ASSURANCE
1.7.1 Drawi ng Requirenents

Subnmit fabrication drawi ngs for approval prior to fabrication. Prepare in
accordance with Al SC M)13, AISC M)16 and Al SC M)17. Draw ngs shall not be
reproductions of contract drawi ngs. |Include conplete information for the
fabrication and erection of the structure's conponents, including the

| ocation, type, and size of bolts, welds, nenber sizes and | engths,
connection details, blocks, copes, and cuts. Use AWS standard wel di ng
synmbol s.

1.7.2 Certifications
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1.

7.2.1 Erection Pl an

Submit for record purposes. Indicate the sequence of erection, tenporary
shoring and bracing, and a detail ed sequence of welding, including each
wel di ng procedure required.

.7.2.2 Wel di ng Procedures and Qualifications

Prior to welding, subnit certification for each wel der stating the type of
wel di ng and positions qualified for, the code and procedure qualified under,
date qualified, and the firm and individual certifying the qualification
tests. If the qualification date of the welding operator is nore than one-
year old, the welding operator's qualification certificate shall be
acconpanied by a current certificate by the welder attesting to the fact
that he has been engaged in welding since the date of certification, with no
break in welding service greater than 6 nonths. See Section 05090, WELDI NG,
STRUCTURAL.

PART 2 PRODUCTS

2.

2.

1 STRUCTURAL STEEL
1.1 Car bon Grade Steel

ASTM A36/ A36M for plates, rolled shapes (except w de flange W shapes), and
bars except where specifically noted otherw se.

1.2 Hi gh-Strength Structural Steel

ASTM A992/ A992M Grade 50, for all wide flange (Wor W) shapes. ASTM
A572/ A572M Grade 50, for all steel colum base plates and for other plates
specifically noted on the Draw ngs.

.1.3 Hol |l ow Structural Sections (HSS)

ASTM A500, Grade B (Fy = 46 ksi) for all square or rectangul ar holl ow
structural sections (HSS). ASTM A500, Grade B (Fy = 42 ksi) for all round
hol | ow structural sections (HSS).

.1.4 St eel Pipe

ASTM A53/ A53M Type E or S, Grade B.

.2 FASTENERS (BOLTS, NUTS, AND WASHERS)

.2.1 Anchor Bolts and Nuts

Anchor bolts shall conformto ASTM F1554, Grade 55 (380 MPa) with weld
suppl enment S1, heavy hex nut per paragraph 2.6 and ASTM F436 washer, except
where specifically noted otherw se.

. 2.2 Hi gh-Strength Bolts

Hi gh-strength bolts shall conformto ASTM A325 (ASTM A325M) or ASTM A490
(ASTM A490M, bolt type 1, plain uncoated. The bolt heads and the nuts of
the supplied fasteners nust be nmarked with the manufacturer's identification
mar k, the strength grade and type specified by ASTM specifications. Bolt
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l ength and thread length shall be as required for the connection type shown
wi t h hardened washers as required

.2.3 Carbon Steel Bolts and Nuts

Car bon steel bolts shall conformto ASTM A307, Grade A. Carbon steel nuts
shall conformto ASTM A563 ( ASTM A563M, Grade A, heavy hex style

.2.4 Washer s

ASTM F844 washers for ASTM A307 bolts, and ASTM F436 (ASTM F436M washers
for ASTM A325 (ASTM A325M) and ASTM A490 (ASTM A490M bolts. Hardened
washers shall conformto ASTM F436

.2.5 Slip Critical (SC) H gh-Strength Bolts

Al slip critical (SC) bolts shall use tension control bolts conformng to
ASTM A325 and ASTM F1852 unl ess specifically noted ot herw se

.2.6 Load | ndi cator Washers

ASTM F959 ( ASTM F959M .

2.7 Wel ded Shear Connectors

Wel ded shear connectors shall be headed anchor studs (HAS) or threaded
anchor studs (TAS) as shown on the Drawi ngs and shall conformto ASTM A108,
Standard Quality Grades 1010 through 1020, inclusive either sem -killed or
killed alum numor silicon dioxidation

.3 SHOP PRI MER

SSPC Pai nt 25, (alkyd prinmer) or SSPC PS 13.01 epoxy-pol yani de, green
primer (Form 150) type 1, except provide a Class B coating in accordance
with Al SC M016 and Al SC MD17 for slip critical joints. Prinmer shall conform
to Federal, State, and local VOC regulations. |f flash rusting occurs, re-
clean the surface prior to application of priner.

PART 3 EXECUTI ON

3.

3.

1 FABRI CATI ON

Fabrication shall be in accordance with the applicabl e provisions of AlSC
ASD Manual . Fabrication and assenbly shall be done in the shop to the
greatest extent possible. The fabricating plant shall be certified under
the AISC FCD for Category Cbd structural steelwork. Conpression joints
dependi ng on contact bearing shall have a surface roughness not in excess of
500 micro inches (13 microneter) as determ ned by ASME B46. 1, and ends shal
be square within the tolerances for nmlled ends specified in ASTM A 6/ A 6M
Structural steelwork, except surfaces of steel to be encased in concrete,
surfaces to be field welded, surfaces to be fireproofed, and contact
surfaces of friction-type high-strength bolted connections shall be prepared
for painting in accordance with endorsement "P" of AISC FCD and prined with
the specified paint.

1.1 Mar Ki ngs
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Prior to erection, nenbers shall be identified by a painted erection nark
Connecting parts assenbled in the shop for reaming holes in field
connections shall be match nmarked with scratch and notch marks. Do not

| ocate erection markings on areas to be welded . Do not |ocate match
mar ki ngs in areas that will decrease nenber strength or cause stress
concentrati ons.

3.1.2 Shop Pri nmer

Shop prinme structural steel, except as nodified herein, in accordance with
SSPC PA 1. Do not prime steel surfaces enbedded in concrete, gal vanized
surfaces, surfaces to receive sprayed-on fireproofing, surfaces designed as
part of a conposite steel concrete section, or surfaces within 3 inches (76
nm of the toe of the welds prior to welding (except surfaces on which netal
decking is to be welded). Slip critical surfaces shall be prined with a
Class B coating. Prior to assenbly, prinme surfaces which will be conceal ed
or inaccessible after assenbly. Do not apply priner in foggy or rainy

weat her; when the anbient tenperature is bel ow 45 degrees F or over 95
degrees F (7 degrees C or over 35 degrees C); or when the primer may be
exposed to tenperatures bel ow 40 degrees F (4 degrees C) within 48 hours
after application, unless approved otherw se by the Contracting O ficer

3.1.3 Cl eani ng

SSPC SP 6, except steel exposed in spaces above ceilings, attic spaces,

furred spaces, and chases that will be hidden to view in finished
construction may be cleaned to SSPC SP 3 when recommended by the shop priner
manuf acturer. Miintain steel surfaces free fromrust, dirt, oil, grease,

and ot her contamnmi nants through final assenbly.
3.1.4 Pri mer

Apply prinmer to a minimumdry filmthickness of 2.0 nmi|l (0.05 nmm except
provide the Class B coating for slip critical joints in accordance with the
coating manufacturer's recommendati ons. Repair damaged prinmed surfaces with
an additional coat of priner.

3.2 ERECTI ON

b. Erection of structural steel shall conformto Al SC S303 and in
accordance with Al SC Design Guide No. 10.

Provi de for drainage in structural steel. After final positioning of stee
menbers, provide full bearing under base plates and bearing plates using
nonshrink grout. Place nonshrink grout in accordance with the

manuf acturer's instructions.

3.2.1 STORAGE

Mat erial shall be stored out of contact with the ground in such manner and
| ocation as will mininize deterioration

3.3  CONNECTI ONS
Except as nodified in this section, connections not detailed shall be

designed in accordance with Al SC S342L. Build connections into existing
work. Do not tighten anchor bolts set in concrete with inpact torque
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wrenches. Punch, subpunch and ream or drill bolt holes. Bolts, nuts, and
washers shall be clean of dirt and rust, and lubricated i mediately prior to
i nstall ation.

3.3.1 Carbon Grade Bolts and Hi gh-Strength Bearing Type Bolts

A307 bolts and A325N bearing type bolts (ASTM A325/ ASTM A325M shall be
tightened to a "snug tight" fit. "Snug tight" is the tightness that exists
when plies in a joint are in firmcontact. |[If firmcontact of joint plies
cannot be obtained with a few inpacts of an inpact wench, or the ful

effort of a man using a spud wench, contact the Contracting O ficer for
further instructions.

3.3.2 Hi gh-Strength Slip Critical (SC) Bolts

Slip critical (SC) bolts conformng to ASTM A325 (ASTM A325M shall be
tightened using direct tension indicators or using tension control "tw st
of f" type bolts installed and tested in accordance with manufacturer's
reconmendations. Slip critical bolts shall be installed in connection holes
and initially brought to a snug tight fit. After the initial tightening
procedure, bolts shall then be fully tensioned, progressing fromthe nost
rigid part of a connection to the free edges.

3.3.2.1 Installation of Load Indicator Washers (LI'W

ASTM F959 (ASTM F959M). \Where possible, the LIWshall be installed under
the bolt head and the nut shall be tightened. |If the LIWis installed

adj acent to the turned element, provide a flat ASTM F436 (ASTM F436M washer
between the LIWand nut when the nut is turned for tightening, and between
the LIWand bolt head when the bolt head is turned for tightening. In
addition to the LIW provide flat ASTM F436 (ASTM F436M washers under both
the bolt head and nut when ASTM A490 (ASTM A490M bolts are used

3.3.2.2 Wel ded Shear Connectors

Wel ded shear connectors shall be welded and installed in accordance with
manuf acturer's reconmendati ons.

3.4 SHOP PRI MER REPAI R

Repair shop prinmer in accordance with the paint nanufacturer's
recommendation for surfaces damaged by handling, transporting, cutting,
wel di ng, or bolting.

3.4.1 Field Primng

After erection, the field bolt heads and nuts, field welds, and any
abrasions in the shop coat shall be cleaned and prinmed with paint of the
sane quality as that used for the shop coat.

3.5 FI ELD QUALI TY CONTROL

Performfield tests, and provide |abor, equipnent, and incidentals required
for testing. The Contracting Oficer shall be notified in witing of
defective welds, bolts, nuts, and washers within 7 working days of the date
of wel d inspection.
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3.5.1 Wel ds

M ni nrum preheat requirenents shall conformto AW D1.1. For inspection of
wel ded connections, see Section 05090, WELDI NG, STRUCTURAL

3.5.2 Load Indi cator Washers
3.5.2.1 Load I ndi cator Washer Conpression

Load indi cator washers shall be tested in place to verify that they have
been conpressed sufficiently to provide the 0.015 inch (0.38 mm gap when
the | oad indicator washer is placed under the bolt head and the nut is
tightened, and to provide the 0.005 inch (0.13 mm gap when the | oad

i ndi cator washer is placed under the turned el enent, as required by ASTM
F959 (ASTM F959M) .

3.5.2.2 Load I ndi cator Gaps

In addition to the above testing, an independent testing agency as approved
by the Contracting Oficer, shall test in place the |oad indicator gapson 20
percent of the installed | oad indicator washers to verify that the ASTM F959
(ASTM F959M | oad i ndi cator gaps have been achieved. |f nore than 10
percent of the load indicators tested have not been conpressed sufficiently
to provide the average gaps required by ASTM F959 (ASTM F959M), then all in
pl ace | oad indicator washers shall be tested to verify that the ASTM F959
(ASTM F959M | oad indi cator gaps have been achi eved. Test |ocations shal

be selected by the Contracting O ficer.

3.5.3 Hi gh-Strength Bolts
3.5.3.1 Testing Bolt, Nut, and Washer Assenblies

Test a minimumof 3 bolt, nut, and washer assenblies fromeach mll
certificate batch in a tension nmeasuring device at the job site prior to the
begi nning of bolting start-up. Denpbnstrate that the bolts and nuts, when
used together, can devel op tension not |ess than the provisions specified in
Al SC S334L, Table 4, depending on bolt size and grade. The bolt tension
shall be devel oped by tightening the nut. A representative of the

manuf acturer or supplier shall be present to ensure that the fasteners are
properly used, and to denpnstrate that the fastener assenblies supplied
satisfy the specified requirenents.

3.5.3.2 I nspection

I nspection procedures shall be in accordance with Al SC S334L, Section 9
Confirm and report to the Contracting Officer that the materials neet the
project specification and that they are properly stored. Confirmthat the
fayi ng surfaces have been properly prepared before the connections are
assenbl ed. Cbserve the specified job site testing and calibration, and
confirmthat the procedure to be used provides the required tension

Monitor the work to ensure the testing procedures are routinely followed on
joints that are specified to be fully tensioned

3.5.3.3 Testing

The Governnent has the option to perform nondestructive tests on 5 percent
of the installed bolts to verify conpliance with pre-load bolt tension
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requi rements. The nondestructive testing will be done in-place using an

ul trasoni c neasuring device or any other device capable of determ ning in-
pl ace pre-load bolt tension. The test |ocations shall be selected by the
Contracting Oficer. If nore than 10 percent of the bolts tested contain
defects identified by testing, then all bolts used fromthe batch from which
the tested bolts were taken, shall be tested. Retest new bolts after
installation.

3.6 SPECI AL | NSPECTI ON AND TESTI NG FOR SEI SM C- RESI STI NG SYSTEMS
Speci al inspections and testing for seismc-resisting systens and conponents
shall be done in accordance with Section 01452 SPECI AL | NSPECTI ON FOR
SElI SM C- RESI STI NG SYSTEMS.

-- End of Section --
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SECTI ON 05500

M SCELLANEQUS METAL

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

ALUM NUM ASSCCI ATI ON ( AA)

AA DAF- 45 (1997) Designation System for Al um num
Fi ni shes

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE ( ANSI )
ANSI Al14.3 (1992) Ladders - Fixed - Safety Requirenents

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A 123/ A 123M (2001) Zinc (Hot-Dip Gal vani zed) Coatings on
Iron and Steel Products

ASTM A 36/ A 36M (2000a) Carbon Structural Steel

ASTM A 500 (1999) Col d- Formed Wel ded and Seaml ess Car bon

Steel Structural Tubing in Rounds and Shapes

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wl ded and Seaml ess

ASTM A 653/ A 653M (2000) Steel Sheet, Zinc-Coated (Gal vanized)
or Zinc-lron Alloy-Coated (Gal vanneal ed) by
the Hot-Di p Process

ASTM A 924/ A 924M (1999) General Requirements for Steel Sheet,
Metallic-Coated by the Hot-Dip Process

ASTM E 814 (2000) Fire Tests of Through-Penetration Fire
St ops

AMERI CAN SCCI ETY OF CI VI L ENG NEERS ( ASCE)

ASCE 7 (1998) M ni mum Desi gn Loads for Buildings and
Ot her Structures

AMERI CAN VELDI NG SOCI ETY ( AWS)
AWS D1.1 (2000) Structural Welding Code - Steel

NATI ONAL ASSCCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

DACAG67-03-R-0210 05500-1 R0O007



03015/AE/11
Battle Simulation Center, Ft. Lewis, Wa.

NAAVM MBG 531 (1994) Metal Bar Grating Manua

NAAMM MBG 532 (1994) Heavy Duty Metal Bar Grating Manual
NATI ONAL FI RE PROTECTI ON ASSCOCI ATI ON ( NFPA)

NFPA 10 (1998; Errata 10-98-1) Portable Fire
Exti ngui shers

NFPA 211 (2000) Chi meys, Fireplaces, Vents, and Solid
Fuel - Bur ni ng Appliances

U. S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

CID A-A-344 (Rev B) Lacquer, Clear d oss, Exterior,
Interior

1.2 SUBM TTALS

Government approval is required for submittals with a "G' designation
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES

SD- 02 Shop Drawi ngs
M scel | aneous Metal ltens; G

Detail drawi ngs indicating nmaterial thickness, type, grade, and
class; dinensions; and construction details. Draw ngs shal
i nclude catal og cuts, erection details, nanufacturer's descriptive
data and installation instructions, and tenplates. The applicable
erection drawi ngs shall be subnmitted with all detail cutsheets
submittals.

1.3 GENERAL REQUI REMENTS

The Contractor shall verify all nmeasurenents and shall take all field

nmeasur enents necessary before fabrication. Wlding to or on structura

steel shall be in accordance with AW D1.1. Itens specified to be

gal vani zed, when practicable and not indicated otherw se, shall be hot-dip
gal vani zed after fabrication. Galvanizing shall be in accordance with ASTM
A 123/ A 123M ASTM A 653/ A 653M or ASTM A 924/ A 924M as applicable
Exposed fastenings shall be conpatible materials, shall generally match in
color and finish, and shall harnonize with the material to which fastenings
are applied. Mterials and parts necessary to conplete each item even

t hough such work is not definitely shown or specified, shall be included
Poor matching of holes for fasteners shall be cause for rejection

Fast eni ngs shall be conceal ed where practicable. Thickness of netal and
details of assenbly and supports shall provide strength and stiffness.
Joints exposed to the weather shall be formed to exclude water. Conplete
handrail and guardrail assenblies and the post base connection and anchorage
system shal |l be capable of wi thstanding |oads as specified in ASCE 7
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1.4 DI SSI M LAR MATERI ALS

VWhere dissimlar netals are in contact, or where aluminumis in contact with
concrete, nortar, masonry, wet or pressure-treated wood, or absorptive
materials subject to wetting, the surfaces shall be protected with a coat of
bi t um nous paint or asphalt varnish

1.5 WORKMANSHI P

M scel | aneous netal work shall be well formed to shape and size, with sharp
lines and angles and true curves. Drilling and punching shall produce clean
true lines and surfaces. Welding shall be continuous along the entire area
of contact except where tack welding is pernmtted. Exposed connections of
work in place shall not be tack wel ded. Exposed welds shall be ground
snmooth. Exposed surfaces of work in place shall have a smooth finish, and
unl ess ot herw se approved, exposed riveting shall be flush. Were tight
fits are required, joints shall be nmlled. Corner joints shall be coped or
mtered, well forned, and in true alignnment. Wrk shall be accurately set
to established lines and el evations and securely fastened in place
Installation shall be in accordance with manufacturer's installation

i nstructions and approved draw ngs, cuts, and details.

1.6 ANCHORAGE

Anchorage shall be provided where necessary for fastening m scell aneous
netal itens securely in place. Anchorage not otherw se specified or

i ndi cated shall include slotted inserts nade to engage with the anchors,
expansi on shields, and power-driven fasteners when approved for concrete;
toggl e bolts and through bolts for masonry; machine and carriage bolts for
steel; and lag bolts and screws for wood

1.7 ALUM NUM FI NI SHES

Unl ess otherw se specified, aluminumitens shall have standard nmill finish
The thickness of the coating shall be not |ess than that specified for
protective and decorative type finishes for itens used in interior |ocations
or architectural Class | type finish for itens used in exterior locations in
AA DAF-45. Itens to be anodized shall receive a polished satin finish

Al um num surfaces to be in contact with plaster or concrete during
construction shall be protected with a field coat conformng to Cl D A-A-344.

1.8 SHOP PAI NTI NG

Surfaces of ferrous netal except gal vani zed surfaces, shall be cl eaned and
shop coated with the manufacturer's standard protective coating unl ess

ot herwi se specified. Surfaces of itens to be enbedded in concrete shall not
be painted. |Itens to be finish painted shall be prepared according to

manuf acturer's recomendati ons or as specified.

PART 2 PRODUCTS
2.1 ACCESS DOORS AND PANELS

Doors and panels shall be flush type unless otherw se indicated. Franes for
access doors shall be fabricated of not |ighter than 16 gauge (1.52 nm
steel with welded joints and finished with anchorage for securing into
construction. Access doors shall be a mninmum of 14 by 20 inches (350 by
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500 mm) and of not lighter than 14 gauge (1.9 nmm) steel, with stiffened
edges, conplete with attachnments. Access doors shall be hinged to frane and
provided with a flush face, screw driver operated |latch. Exposed netal
surfaces shall have a shop applied prine coat.

2.3—2 Pl PE GUARDS

Pi pe guards shall be heavy duty steel pipe conform ng to ASTM A 53/ A 53M
Type E or S, weight STD, black finish.

2.4—3 DOVWNSPOUT BOOTS
Downspout boots shall be cast iron with receiving bells sized to fit
downspout s.

2.5—14 FLOOR GRATI NGS AND FRAMES
Carbon steel grating shall be designed in accordance with NAAWM MBG 531 and
NAAVMM MBG 532 to neet the indicated |oad requirenents. Edges shall be
banded with bars 1/4 inch (6 mm |ess in height than bearing bars for
grating sizes above 3/4 inch (19 mm). Banding bars shall be flush with the
top of bearing grating. Franes shall be of welded steel construction
finished to match the grating. Floor gratings and franes shall be
gal vani zed after fabrication.

2.6—5 HANDRAI LS
Handrails shall be designed to resist a concentrated |oad of 200 pounds (890
N) in any direction at any point of the top of the rail or 20 pounds per
foot (292 Newtons per neter) applied horizontally to top of the rail
whi chever is nore severe

2.865.1 Steel Handrails, Including Carbon Steel Inserts

Steel handrails, including inserts in concrete, shall be steel pipe
conform ng to ASTM A 53/ A 53M or structural tubing confornming to ASTM A 500,
Grade A or B of equivalent strength. Unless otherw se noted on Draw ngs,
steel railings shall be 1-1/2 inch (40 nm) nomi nal size. Railings systens

| ocated interior of the building shall be shop painted and railing systens

| ocated exterior of the building shall be hot-dip gal vani zed.

Maxi mum post spacing shall be 5 foot (1520 mm) horizontal spacing unless
specifically noted otherwi se on the Draw ngs.

a. Joint posts, rail, and corners shall be fabricated by one of the
fol |l owi ng net hods:
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(1) Mtered and welded joints by fitting post to top rail and
internmediate rail to post, mitering corners, groove welding joints,
and grinding smooth. Railing splices shall be butted and
reinforced by a tight fitting interior sleeve not |less than 6

i nches (150 mm) | ong.

(2) Railings nay be bent at corners in lieu of jointing, provided
bends are made in suitable jigs and the pipe is not crushed.

b. Rempvabl e sections, toe-boards, and brackets shall be provided as
i ndi cat ed.

2.7—6 LADDERS
Ladders shall be gal vani zed steel, fixed rail type in accordance with ANSI
Al4. 3.

2.8—7 M RROR FRAMES
Frames for plate glass mirrors |arger than 18 by 30 i nches (450 by 750 mm
shal | be fabricated fromcorrosion-resisting steel with satin finish.
Frames shall be provided with concealed fittings and tanperproof nountings.

2.9 38 M SCELLANEQUS
M scel | aneous pl ates and shapes for itens that do not forma part of the
structural steel franmework, such as lintels, sill angles, mscellaneous
nountings, and frames, shall be provided to conplete the work.

2.10—9 ROLL- UP FLOOR MATS; Ww 3
Rol |l -up mats shall be of alum num construction with carpet inserts as shown
on the Drawings. Roll-up mats shall be for use in recessed areas. Colors
and patterns shall be as specified in Section 09915 COLOR SCHEDULE.

2.1 10 SAFETY NOSI NG
Saf ety nosings shall be of cast alumi numw th cross-hatched, abrasive
surface. Nosing shall be 3 inches (75 nm) wide and term nating at not nore
than 6 inches (150 mm) fromthe ends of treads, except nosing for netal pan
cenent-filled treads shall extend the full length of the tread. Safety
nosi ngs shall be provided with anchors not less than 3/4 inch (19 mm) | ong.
Integrally cast nmushroom anchors are not acceptabl e.

2.12 11 STEEL STAI RS
Steel stairs shall be conplete with structural or fornmed channel stringers,
grating treads, |andings, columms, handrails, and necessary bolts and ot her
fastenings as indicated. Structural steel shall conformto ASTM A 36/ A 36M
Stairs and accessories shall be shop painted. Risers on stairs with netal
pan treads shall be deformed to forma sanitary cove to retain the tread
concrete. Integral nosings shall have braces extended into the concrete
fill. Gatings for treads and | andi ngs shall conformto NAAWVM MBG 531.
Grating treads shall have slip-resistant nosings.

213 FLRE EXTLNCGULSEER CARBLNETS
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2.4 12 METAL TRIM MIL-1

Metal trimfor wall and ceiling paneling shall be extruded al um num of
profiles as shown in drawi ngs, and colors in accordance with Section 09915
COLOR SCHEDULE.

2.15—13 METAL TELEPHONE ENCLOSURES

Tel ephone encl osures to be of perforated stainless steel over acoustica
mat eri al, di mensions as shown in drawi ngs and col or in accordance with
Section 09915 COLOR SCHEDULE. Coordinate with public tel ephone units.

PART 3 EXECUTI ON
3.1 GENERAL | NSTALLATI ON REQUI REMENTS

Al itenms shall be installed at the | ocati ons shown and according to the
manuf acturer's recomendations. |Itens |isted bel ow require additiona
procedures as specified.

3.2 REMOVABLE ACCESS PANELS

A renovabl e access panel not less than 12 by 12 inches (300 by 300 nm shal
be installed directly bel ow each valve, flow indicator, danper, or air
splitter that is |located above the ceiling, other than an acoustica
ceiling, and that woul d otherw se not be accessible.

3.3 I NSTALLATI ON OF CHI MNEYS, VENTS, AND SMOKESTACKS

Chi meys and vents shall be installed in accordance with NFPA 211. A

cl eanout opening with a tight-fitting, hinged, cast-iron door and frane
shall be provided at the base of each snokestack. A top band shall be
provi ded on stacks for attachment of painter's rigging. Roof housing, rain
cap, downdraft diverter, fire danper, and other accessories required for a
conplete installation shall be provided. Sections of prefabricated |ined
stacks shall be joined with acid-resisting high-tenperature cenent and stee
draw bands. Means to prevent accunul ation of water in the snokestack shal
be provided.

3.4 | NSTALLATI ON OF PI PE GUARDS

Pi pe guards shall be set vertically in concrete piers. Piers shall be
constructed of, and the hollow cores of the pipe filled with, concrete
havi ng a conpressive strength of 3000 psi (21 MPa) m ni hrum

3.5 | NSTALLATI ON OF DOWNSPOUT BOOTS
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Downspout s shall be secured to building through integral lips with
appropriate fasteners.

3.6 ATTACHVENT OF HANDRAI LS

Toeboards and brackets shall be installed where indicated. Splices, where
required, shall be nade at expansion joints. Renpvable sections shall be
installed as indicated

3.6.1 Install ati on of Steel Handrails

Unl ess ot herwi se shown on Draw ngs, steel handrail installation shall be by
neans of base plates bolted to stringers or structural steel franework.

Rai|l ends shall be secured by steel pipe flanges through-bolted to a back
plate or by 1/4 inch (6 mm lag bolts to studs or solid backing

3.7 ERECTI ON OF GUY CABLES

Guy cables shall be erected as indicated. Anchor rods shall be cast in
concrete | ocated and rei nforced as shown.

3.8 | NSTALLATI ON OF METAL GRI D WALKWAYS

Wal kways shall be installed after final flood coat and aggregate surfacing
Each stand shall be set on a protective pad; the pad may be adhesively
attached to the bottom of the stand or set |oose under the stand. The area
where the supports are to be |ocated shall be swept clear of |oose
aggregate. Protective pad shall be placed on the roof nenbrane except on
inverted roofs where the protective pad shall be set on the rigid

i nsul ati on.

3.9 | NSTALLATI ON OF SAFETY NOSI NGS
Nosi ng shall be conpletely enbedded in concrete before the initial set of
the concrete occurs and shall finish flush with the top of the concrete
surface.

3.10 TRENCH FRAMES AND COVERS
Trench franes and covers shall finish flush with the floor

3.11 | NSTALLATI ON OF FI RE EXTI NGUI SHER CABI NETS

Metal fire extinguisher cabinets shall be furnished and installed in
accordance with NFPA 10 where shown on the draw ngs or specified

-- End of Section --
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SECTI ON 06200

FI NI SH CARPENTRY

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 2898 (1994; R 1999) Accel erated Wat hering of
Fire-Retardant-Treated Whod for Fire Testing

ASTM F 547 (1977; R 1995) Definitions of Terns Rel ating
to Nails for Use with Whod and Wod- Based
Materi al s

AMERI CAN WOOD- PRESERVERS' ASSCCI ATI ON ( AWPA)

AWPA C20 (1999) Structural Lumber Fire-Retardant
Pressure Treat ment

AWPA C27 (1999) Plywood - Fire-Retardant Pressure
Tr eat ment

AWPA C9 (1997) Plywood - Preservative Treatnment by

Pressure Processes
AWPA P5 (2000) Standards for Waterborne Preservatives

FOREST STEWARDSHI P COUNCI L ( FSC)

FSC 1.2 (2000) FSC Principles and Criteria of Forest
St ewar dshi p
FSC 5.3.5 (2003) Forests Certified by FSC - Accredited

Certification Bodies

.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for information only. When
used, a designation following the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Finish Carpentry; G RO
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1

Drawi ngs showi ng fabricated itens and special mill and woodwork
items. Drawi ngs shall indicate materials and details of
construction, nmethods of fastening, erection, and installation

SD- 04 Sanpl es
Mol di ngs; G RO
Sanpl es shall be of sufficient size to show patterns, color
ranges, and types, as applicable, of the material proposed to be
used.

3 DELI VERY AND STORAGE

Materials shall be delivered to the site in undanaged condition, stored off
ground in fully covered, well-ventilated areas, and protected from extrene
changes in tenperature and humdity.

PART 2 PRODUCTS

2.

1 WOOD | TEMS VENEER PANELS, SIDING AND TRIM

The Contractor shall furnish products which optimze design by reducing the
anmount of wood used (engi neered wood), by using recycled wood products and
preservatives w thout arsenic or chrom um when the products and nethods are
conpetitive in price or directed by the Contracting O ficer. The Contractor
shall conply with EPA requirenents in accordance with Section 01670 RECYCLED
/ RECOVERED MATERI ALS. Wbod products shall be from sustainable forests as
certified by the Forest Stewardship Council (FSC 1.2 and FSC 5.3.3). Wbod
products shall contain no added urea fornal dehyde resins.

1.1 Gradi ng and Mar ki ng

Mat erials shall bear the grademark, stanp or other identifying nmarks

i ndicating grades of naterial and rules or standards under which produced
Such identifying marks on a material shall be in accordance with the rule or
standard under which the material is produced, including requirenents for
qualifications and authority of the inspection organization, usage of
authorized identification, and information included in the identification
The i nspection agency for |unmber shall be certified by the Board of Review,
Anerican Lunber Standards Committee, to grade the species used. Except for
pl ywood, wood structural panels, and |lunber, bundle marking will be
permitted in |ieu of marking each individual piece. Surfaces that are to be
architecturally exposed to view shall not bear graderarks, stanps, or other
types of identifying marks.

.1.2 Si zes and Patterns

Lunmber sizes and patterns shall conformto rules or standards under which
produced. Unless otherw se specified, |lunber shall be surfaced on four
sides. Sizes and patterns for materials other than |unber shall conformto
requi renents of the rules or standards under which produced. Size
references, unless otherw se specified, are nom nal sizes, and actual sizes
shall be within manufacturing tolerances allowed by the standard under which
the product is produced
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2.1.3 Moi st ure Cont ent

The maxi mum noi sture content of untreated trim and wood siding shall be 15
percent at the tinme of delivery to the jobsite and when installed. WMbisture
content of all other material shall be in accordance with the standard under
whi ch the product is produced.

2.1. 4 Preservative Treat nent
2.1.4.1 Pl ywood

Pl ywood shall be treated in accordance with AWA C9 with waterborne
preservatives listed in AWPA P5 to a retention |evel as foll ows:

a. 0.25 pcf (4 kg per cubic nmeter) intended for above ground use.

b. 0.4 pcf (6.4 kg per cubic neter) intended for ground contact and
fresh water use

2.1.5 Fi re- Ret ardant Treat nent

Fire-retardant treated |unber shall be pressure treated in accordance with
AWPA C20. Fire-retardant treated plywood shall be pressure treated in
accordance with AWA C27. Material use shall be defined in AWPA C20 and
AWPA C27 for Interior Type A and Exterior Type. Treatnent and perfornmance
i nspection shall be by a qualified i ndependent testing agency that
establishes performance ratings. Each piece or bundle of treated materia
shall bear identification of the testing agency to indicate performance with
such rating. Treated nmaterials to be exposed to rain wetting shall be

subj ected to an accel erated weathering technique in accordance with ASTM D
2898, Method A, prior to being tested for conpliance with AWA C20 or AWPA
C27. Itens to be treated include all itens in roofing system in contact
with concrete or within 6" of gravel.

2.1.7—6 Mol di ngs

Mol di ngs shall be of the pattern indicated and shall be of a grade
conpatible with the finish specified.
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2.

2 NAI LS

Nail s shall be the size and type best suited for the purpose and shal
conformto ASTM F 547. Nails shall be hot-dip gal vani zed or al unm num when
used on exterior work. For siding, length of nails shall be sufficient to
extend 1-1/2 inches (40 mm into supports, including wood sheathi ng over
frami ng. Screws for use where nailing is inpractical shall be size best
suited for purpose

PART 3 EXECUTI ON

3.

1 MOLDI NG AND | NTERI OR TRI M

Mol ding and interior trimshall be installed straight, plunb, level and with
closely fitted joints. Exposed surfaces shall be machi ne sanded at the
mll. W©Mlded work shall be coped at returns and interior angles and nitered
at external corners. Intersections of flatwork shall be shoul dered to ease
any inherent changes in plane. Wndow and door trimshall be provided in
single lengths. Blind nailing shall be used to the extent practicable, and
face nailing shall be set and stopped with a nonstaining putty to match the
finish applied. Screws shall be used for attachnent to netal; setting and
st oppi ng of screws shall be of the same quality as required where nails are
used.

3.2 TABLES
TABLE I. SPECI ES AND GRADE TABLES
Gradi ng
Rul es Speci es
NELMA Gradi ng Rul es
Mapl e - "character" grade

-- End of Section --
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SECTI ON 07214

BOARD AND BLOCK | NSULATI ON

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMERI CAN SCCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM C 203 (1992) Breaking Load and Fl exural Properties
of Bl ock-Type Thernmal |nsulation

ASTM C 272 (1991; R 1996) Water Absorption of Core
Materials for Structural Sandw ch
Constructions

ASTM C 552 (1991) Cellular dass Thermal Insul ation
ASTM C 578 (1995) Rigid, Cellular Polystyrene Thermal

I nsul ation
ASTM C 930 (1992) Potential Health and Safety Concerns

Associated with Thermal |nsul ation Materials
and Accessories

ASTM D 1621 (1994) Conpressive Properties of Rigid

Cel lular Plastics
ASTM E 96 (1995) Water Vapor Transm ssion of Materials
ASTM E 154 (1988; R 1993) Water Vapor Retarders Used in

Contact with Earth Under Concrete Slabs, on
Walls, or as Ground Cover

1.2 SUBM TTALS

Submit the following in accordance with Section 01330, "Subnitta
Procedures. "

SD- 03 Product Data
Bl ock or board insulation; G
Prot ection board or coating
Accessori es

SD- 08 Manufacturer's |nstructions
Bl ock or Board Insulation

Adhesi ve
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1

1

3 DELI VERY, STORAGE, AND HANDLI NG
3.1 Delivery

Deliver materials to the site in original seal ed wappi ng bearing

manuf acturer's nane and brand desi gnation, specification nunber, type,
grade, R-value, and class. Store and handle to protect from damage. Do not
allow insulation materials to become wet, soiled, crushed, or covered with
ice or snow. Conply with manufacturer's recommendati ons for handling,
storing, and protecting of materials before and during installation

.3.2 St or age

Inspect naterials delivered to the site for damage; unload and store out of
weat her in manufacturer's original packaging. Store only in dry |ocations,
not subject to open flanmes or sparks, and easily accessible for inspection
and handl i ng.

.4 SAFETY PRECAUTI ONS

4.1 O her Safety Consi derations

Consi der safety concerns and neasures as outlined in ASTM C 930.

PART 2 PRODUCTS

2.

2.

2.

1 BLOCK OR BOARD | NSULATI ON
Provide only thermal insulating materials recommended by manufacturer for
type of application indicated. Provide board or block thermal insulation
conformng to the foll owing standards and the physical properties listed
bel ow.
a. Cellular G ass: ASTM C 552
b. Extruded Preforned Cellul ar Polystyrene: ASTM C 578
1.1 Ther mal Resi stance
As indicated or R-11 m ni mum
1.2 Ot her Material Properties
Provide thernmal insulating materials with the follow ng properties:
a. Rigid cellular plastics: Conpressive Resistance at Yield: Not
| ess than 20 pounds per square inch (psi) (170 kil opascals (kPa))
when measured according to ASTM D 1621.

b. Flexural strength: Not |ess than 25 psi (275 kPa) when neasured
according to ASTM C 203.

c. Water Vapor Pernmeance: Not nore than 1.1 Perns (6.3 x 10-8
g/ Pa.s.n2) or |ess when neasured according to ASTM E 96, desi ccant
met hod, in the thickness required to provide the specified thernal
resi stance, including facings, if any.

DACAG67-03-R-0210 07214-2 R0O007



03015/AE/
Battle Simulation Center, Ft. Lewis, Wa.

d. Water Absorption: Not nore than 2 percent by total immersion, by
vol ume, when neasured according to ASTM C 272.

2.1.3 Recycl ed Materials
Provi de thernmal insulation containing recycled materials to the extent
practicable, provided that the material neets all other requirenents of this
section. The mininumrequired recycled material contents (by weight, not
vol une) are
Pol yi socyanur at e/ Pol yur et hane: 9 percent
Phenolic Rigid Foam : 5 percent
Perlite Board: 23 percent
2.1.4 Prohi bited Materials
Do not provide materials containing nore than one percent of asbestos.
2.2 VAPOR RETARDER AND DAMPPROOFI NG
2.2.1 Danpproofing for Masonry Cavity Walls

Bi tum nous material is specified in Section 07110, "Bitum nous
Danpproofing. "

2.2.2 Vapor Retarder under Floor Slab

a. Water vapor permeance: 0.2 Perm (1.14 x 10-8 g/Pa.s.n2) or |ess
when tested in accordance with ASTM E 96.

b. Puncture resistance: Mxinmumload no | ess than 40 pounds (18
ki | ograns) when tested according to ASTM E 154.

2.3 PROTECTI ON BOARD OR COATI NG
As recommended by insul ati on nmanufacturer
2.4 ACCESSORI ES
2.4.1 Adhesi ve
As recommended by insul ati on nmanufacturer
2.4.2 Mechani cal Fasteners
Corrosion resistant fasteners as recomrended by the insul ati on manufacturer
PART 3 EXECUTI ON

3.1 EXI STI NG CONDI TI ONS

Before installing insulation, ensure that all areas that will be in contact
with the insulation are dry and free of projections which could cause voids,
conpressed insulation, or punctured vapor retarders. |If installing
perimeter or under slab insulation, check that the fill is flat, snooth,

dry, and well tanped. If moisture or other conditions are found that do not
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all ow the proper installation of the insulation, do not proceed but notify
the Contracting O ficer of such conditions.

3.2 | NSTALLATI ON
3.2.1 | nsul ati on Board

Install and handl e insulation in accordance with the manufacturer's
installation instructions. Keep nmaterial dry and free of extraneous
materials. Observe safe work practices

3.2.2 Continuity of Insulation

Butt tightly agai nst adjoining boards and obstructions. Provide continuity
and integrity of insulation at corners, wall to ceiling joint, roof, and
floor. Avoid creating any thermal bridges or voids.

3.3 PERI METER AND UNDER SLAB | NSULATI ON

Install perineter thermal insulation where heated spaces are adjacent to
exterior walls or slab edges in slab-on-grade or floating-slab construction

3.3.1 Manuf acturer's I nstructions

Install, attach, tape edges, provide vapor retarder and other requirenents
such as protection against vermn, insects, damage during construction as
recommended in manufacturer's instructions.

3.3.2 I nsul ati on on Vertical Surfaces

Install thermal insulation on exterior of foundation walls on grade beans
partially bel ow grade and on edges of slabs on grade. Fasten insulation
wi th adhesi ve or mechanical fasteners.

3.3.3 | nsul ati on Under Sl ab

Provide insulation horizontally under slab on grade for a distance of 6-2
feet (18288m610mm) fromthe edge of slab. Turn insulation up at slab
edge, and extend full height of slab. Install insulation on top of vapor
retarder and turn retarder up over the outside edge of insulation to top of
sl ab.

3.3.4 Protection of I|nsul ation

Protect insulation on vertical surfaces from damage during construction and
back filling by application of protection board or coating. Do not |eave
installed vertical insulation unprotected overnight. Install protection
over entire exposed exterior insulation board

3.4  VAPOR RETARDER
Apply a continuous vapor retarder as indicated. Overlap all joints at |east
6 inches (150 mm and seal with pressure sensitive tape. Seal at sill,

header, w ndows, doors and utility penetrations. Repair punctures or tears
with pressure sensitive tape

-- End of Section --
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SECTI ON 07530

ELASTOVERI C ROOFI NG ( EPDM

PART 1 GENERAL

1.

1 REFERENCES

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnati on only.

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM D 4637 (1996) EPDM Sheet Used in Single-Ply Roof
Membr ane
ASTM E 108 (1996) Fire Tests of Roof Coverings

FACTORY MUTUAL ENG NEERI NG AND RESEARCH (FM

FM P9513 (1996) Loss Prevention Data for Roofing
Contractors

UNDERWRI TERS LABORATORI ES (UL)

UL 580 (1994; Rev thru Feb 1998) Tests for Uplift
Resi st ance of Roof Assenblies

UL 790 (1997; Rev thru Jul 1998) Tests for Fire
Resi stance of Roof Covering Materials

UL 1256 (1998) Fire Test of Roof Deck Constructions

.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submittals not having a "G' designation are for information only. When
used, a designation following the "G' designation identifies the office that
will reviewthe submttal for the Governnent. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:

SD- 02 Shop Drawi ngs

Roofi ng System G RO
Drawi ngs showi ng size of sheets, position of sheets and splices,

flashing details, fastening patterns where applicable for
i nsul ati on and nenbrane sheets, and expansion joint details. Detail
showi ng construction of water cutoffs to be used at nenbrane
termnations at the end of a day's work to seal the roofing system
fromwater intrusion.

SD- 03 Product Data

Installation; G RO
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Manuf acturer's instructions for preparing and installing the
menbr ane, flashings, seans, insulation, nailers and other
accessori es.

Protection of Finished Roofing

Protection plan showing areas to be protected, type of material
used; a plan to protect the nenbrane from damage until conpletion
of work by other trades, and a description of the method of
repairing the roofing.

I nspection

The inspection procedure for substrate suitability including
decks, curbs and insulation installation, prior to start of the
wor k. I nspection procedures during and after placenment of the
menbrane, and after conpletion of work by other trades.

SD-07 Certificates
Material s

Certificates of conpliance attesting that the roofing system and
mat eri al s nmeet specification requirenents. The certificates shal
list the conponents required for the specified fire and wind uplift
resi stance ratings.

1.3 GENERAL REQUI REMENTS

El ast oneri ¢ nenbrane roofing shall be nechanically fastened to the roof
surfaces indicated. Roofing nenbrane sheet widths shall be consistent with
menbrane attachnent nethods and wind uplift requirenents, and shall be as
|arge as practical to mnimze joints. Menbrane shall be free of defects
and foreign material. Flashing work shall be coordinated to permt

conti nuous nenbrane installation operations. Applied insulation shall be
weat her proof ed by the nmenbrane on the sane day.

1.3.1 Delivery and Storage

Materials shall be delivered to the jobsite in the manufacturer's original
unopened packages, clearly marked with the manufacturer's nane, brand nane,
and description of contents. Materials other than ballast shall be stored
in clean, dry areas. Storage tenperatures shall be as specified by the
manuf acturer. Materials other than ballast stored on the roof shall not
exceed one day's supply and shall be distributed so as not to exceed the
roof live |oad capacity. Ballast shall be stored uncovered, shall not be in
contact with sod or earth, and shall not be stored on the roof.

1.3.2 Fire Resi stance

The conpl eted roof system shall have a ASTM E 108 (sane test as UL 790 and
FM P9513, Appendix A) Class A classification, and neet fire test

requi renments of UL 1256 or FM P9513, Appendix B for roof deck construction
Conmpl i ance of each component of the roofing systemshall be evidenced by

| abel or by witten «certification fromthe nmanufacturer
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1.

3.3 Wnd Uplift Requirenents

Mechani cal |y attached roofing systenms shall have a 120 UL 580 Cl ass Rating
or FM P9513, Appendi x C Wndstorm Cl assification. Ratings from other

i ndependent | aboratories may be substituted provided that the tests,

requi renents and ratings are docunented to be equivalent, to the
satisfaction of the Contracting O ficer.

.3.4 Warranty

Manuf acturer's standard warranty for the roofing systemshall be provided
for not less than 10 years from acceptance of the work. Warranty shal

state that manufacturer shall repair or replace defective materials if the
roofing system | eaks or allows the insulation beneath the nenbrane to becone
wet during the period of the warranty.

PART 2 PRODUCTS

2.

2.

1 ADHESI VES

Adhesi ves, splicing cenments, solvents, and seal ants shall be as recomended
by the nenbrane manufacturer

.2 FASTENERS

Fasteners for sheet-netal flashing shall be corrosion resistant stee

annul ar-type nails or screws. Fasteners for anchoring the roofing nmenbrane
shal | be as approved by the menbrane manufacturer and identical to those
used to obtain the wind uplift rating

.3 FLASHI NG

Fl ashing shall be of ultra-violet resistant naterials as recomended by the
menbrane manufacturer. Prefabricated shaped flashings shall be used where
possi bl e. Sheared edges of netal flashings that contact the nenbrane shal
be turned into a tight hem

.4 MEMBRANE

Menbrane shall conformto ASTM D 4637, Type | EPDM Grade 1; Class U, 0.060
inch (1.52 mm) m ni num t hi ckness.

.5 PREFABRI CATED ACCESSORI ES

Pi pe seal s and expansion joint covers shall be types and sizes reconmended
by the nmenbrane manufact urer

.6 EPDM WALKWAYS

Wal kways shall be manufacturer's recommended wal k surface a m ni num of tw ce
the thickness of the underlying nenbrane. Wl kways shall be m ni num of 36"
(91 cm) wide and shall be continuous roll wal kways. Wl kways shall be a
contrasting color to base roofing nenbrane

7 PRE- CAST PAVER WALKWAYS
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Precast concrete bl ocks, sized as indicated, w thout sharp edges and
proj ections, and wei ghing no nore than 80 | bs (36 kg) each. Pavers to be
18" x 18" x 41-5/8" (457 mm x 457 mm x 25-41 nm)

PART 3 EXECUTI ON

3.

1 ENVI RONMVENTAL CONDI TI ONS

Menbrane shall not be installed in high wind, inclenment weather or when
there is visible ice, frost or noisture on the deck, insulation or nenbrane
Menbrane shall not be installed when air tenperature is bel ow the m ni mum
speci fied by the nmenbrane manufact urer

.2 PREPARATI ON

The substrate of any bay or section of the building shall be conplete and
suitable for insulation and nmenbrane installation before roofing is begun
Roofing on |ightweight insulating concrete shall not be schedul ed until the
concrete passes the air-dry density test specified in Section 03300CAST-I N
PLACE STRUCTURAL CONCRETE. Insul ation over which elastomeric roofing is
installed shall conformto Section 07220 ROOF | NSULATI ON. Surfaces agai nst
whi ch nenbrane is applied shall be snpboth, clean, and free fromdirt, water,
dew, oil, grease, sharp edges and construction debris; all joints over 1/4
inch (6 mMm) wide shall be sealed; joints over 1/2 inch (13 nm between

i nsul ation boards shall be filled with the same insulation. Wod nailers
shall conply with Section 06100 ROUGH CARPENTRY

.3 I NSTALLATI ON

Installation shall conply with the manufacturer's approved instructions,
except as otherw se specified

. 3.1 Fl ashi ng

Edges of nenbrane, projections through the roof and changes in roof planes
shall be flashed. The flashing material shall be extended and sealed a

m ni mrum of 3 inches (75 mm) on each side of the fasteners which attach the
menbrane to nailers. The installed flashing shall be fastened at the top of
the flashing a maxi num of 12 inches (300 nm) on center under netal counter-
flashing or cap

. 3.2 Expansi on Joi nts

Expansi on joints shall be covered using prefabricated covers or elastoneric
flashing in accordance with the manufacturer's recomendati ons.

.3.3 Menbrane Installation

Menbr ane shall be applied in accordance with the manufacturer's instructions
and the follow ng requirenents. Adjoining sheets conprising the nmenbrane
shall be adhered one to another using a butyl-based contact adhesive.

M ni mum wi dth of the laps shall be 3 in (75 nm. A priner shall be used

bef ore applying the contact adhesive if required by the nmenbrane

manufacturer. In applying the contact adhesive, the m ni numthickness of
the wet filmshall be in accordance with the nenbrane manufacturer's
recomendat i ons. I f manufacturer's reconmmendati ons are not avail able, the

m ni mum t hi ckness shall be 0.025 inch (0.6 mm. A wet filmthickness gage
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shal |l be used to determine wet filmthickness. Direction of |lap shall be
such that water flows over |lap. Menbrane joints shall be free of winkles
or fishnouths. Before application of the contact adhesive, the rubber
surfaces to be mated shall be well cleaned. Joints shall be inspected over
entire length after conpletion and defective areas shall be reseal ed and
pat ched. Danmmged areas of nenbrane shall be renpved and replaced with new
mat eri al s, |apping underlying nmenbrane by at least 3 inches (75 nm) on al

si des.

3.3.4 Cut of fs

Cutoffs shall be installed if work day is ended or interrupted by bad

weat her before roof section is conplete. The insulation line shall be

strai ghtened using |loose-laid cut insulation and the menbrane shall be
sealed to the roof deck. Flutes in netal decking shall be sealed off along
the cutoff edge. Menbrane shall be pulled free or cut to expose the

i nsul ati on when resum ng work, and cut insulation sheets used for fill-in
shall be renpved as necessary to namintain the staggered pattern

3.3.5 Installation of Wl kways

EPEM WAl kways shall be installed per manufacturer's recomendati on for
adhering to menbrane. Install precast concrete paver block, where

i ndicated. Provide an additional EPDM sheet under precast concrete paver

bl ocks to protect roofing unless EPDM sheet nanufacturer recommends
otherwise. Install precast pavers on pedestals. Pedestals to be adjustable
in 1/8" (3 mm increnents. Surface of pavers to be |evel

3.4 PROTECTI ON OF FI NI SHED ROOFI NG

The roofing nmenbrane shall be protected from danage by ot her trades. After
conpl etion of work by other trades, the protection shall be renpved and the
roof shall be inspected. Any damage shall be repaired in accordance with
the reconmendati ons of the roofing nanufacturer.

3.5 | NSPECTI ON

The Contractor shall establish and maintain an inspection procedure to
assure conpliance of the installed elastoneric roofing with the contract
requi renments. The procedure shall include a checklist of points to be
observed. Any work found not to be in conpliance with the contract shall be
promptly renoved and replaced or corrected in an approved manner. Quality

control shall include, but not be Ilimted to, the foll ow ng:
a. CObservation of environnental conditions; nunber and skill |evel of
roofing workers; start and end tinme of various tasks; condition of
Substrate.

b. Verification of conpliance of materials before, during and after
installation.

c. Inspection of insulation, nailers, flashings, penetrations and work
requiring coordination with roofing.

d. Inspection of nenbrane placenent, splicing, and attachment.

e. Inspection of placenent of ballast and wal kways.
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f. Verification of ballast weight.

-- End of Section --
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SECTI ON 10522
FI RE EXTI NGUI SHER CABI NETS
PART 1 GENERAL
1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by basic
desi gnation only.

NATI ONAL ASSCOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)

NAAMM: 01 (1988) Metal Finishes Manual for
Architectural and Metal Products

NATI ONAL FI RE PROTECTI ON ASSOCI ATl ON
NFPA 101 (1997) Life Safety Code

STEEL STRUCTURES PAI NTI NG COUNCI L ( SSPC)

SSPC SP 1 (1982) Sol vent Cl eaning
SSPC SP 5 (1985) White Metal Bl ast C eaning
SSPC SP 8 (1982) Pickling

1.2 SUBM TTALS

Governnment approval is required for submittals with a "G' designation. The
follow ng shall be submitted in accordance with Section 01330 SUBM TTAL
PROCEDURES:

SD- 03 Product Data

Fi re Extingui sher Cabinet; G RO
) ) ) :

Product data for each type of product specified. For fire extinguisher
cabi nets include rough-in dinensions, details show ng nmounting nethods,

rel ati onshi ps of box and trimto surroundi ng construction, door hardware,
cabinet type and materials, trimstyle, door construction, panel style and
mat eri al s.

PART 2 PRODUCTS
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2.1 MOUNTI NG BRACKETS

a. Provide brackets in plated finish designed to prevent accidenta
di sl odgenent of extinguisher, of sizes required for type and capacity
of extinguisher indicated.

b. Provide brackets for extinguishers |located in cabinets and for
those not |ocated in cabinets, as indicated in the draw ngs or as
required.

2.2 FI RE EXTI NGUl SHER CABI NETS

Construction: Manufacturer's standard enanel ed steel box, with trim frane,
door, and hardware of type and style as foll ows:

Cabi net Type: For sem -recessed installation in concrete
masonry unit or steel stud/gypsum board
wal I s as shown on draw ngs; 4" nmaxi numtota
ext ensi on beyond finish wall surface

Trim Styl e: One piece steel with corners
nmtered, welded and ground snooth

Door Construction: Manuf acturer's standard flat metal or clear
acrylic fully glazed door with nmetal edge
reinforcing at hinge and | atch janbs

Door Har dwar e: Either |l ever handle with camaction |atch or door
pul |, exposed or conceal ed, and friction
latch. Provide conceal ed or continuous-type
hi nge permtting door to open 180 degrees

2.3 FI NIl SHES FOR FI RE EXTI NGUI SHER CABI NETS, GENERAL

a. Conply with NAAMM 01 "Metal Finishes Manual" for reconmendations
relative to application and designation of finishes.

b. Protect mechanical finishes on exposed surfaces from damage by
application of strippable, tenporary protective covering prior to
shi prment .

2.4 STEEL FI RE EXTI NGUI SHER CABI NET FI NI SH
2.4.1 Surface Preparation

Sol vent-cl ean surfaces in conpliance with SSPC SP 1 to renove dirt, oil,
grease, and other contaminants that could inpair paint bond. Renove mll
scale and rust, if present, fromuncoated steel in conpliance with SSPC SP 5
(White Metal Blast Cleaning) or SSPC SP 8 (Pickling).

2.4.2 Baked Enanel Finish

| medi ately after cleaning and pretreatnment, apply manufacturer's standard
two- coat baked enanmel finish consisting of prine coat and thernpsetting
topcoat. Conply with paint manufacturer's instructions for application and
baki ng to achieve a minimumdry filmthickness of 2.0 mils. Cabinet
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interior shall be high gloss white color. Cabinet exterior color shal
mat ch adj acent wal |

PART 3 EXECUTI ON

3.1 I NSTALLATI ON

a. Install fire extinguisher cabinets and nmounting brackets in
accordance with NFPA 101 Life Safety Code in |ocations and indicated on
the drawi ngs at heights.

b. Prepare recesses in walls for fire extinguisher cabinets as required
by type and size of cabinet and style of trim and to conply with

manuf acturer's instructions.

c. Securely fasten mounting brackets and fire extinguisher cabinets to
structure, square and plunmb, to conply with manufacturer's

i nstructions.

d. Install fire extinguishers in cabinets.

-- End of Section --
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SECTI ON 15895

Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEM

PART 1 GENERAL

1.1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ desi gnation only.

Al'R CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE ( ARI)

ARl 410 (1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

ARl 430 (1999) Central-Station Air-Handling Units

ASTM | NTERNATI ONAL ( ASTM

ASTM A 53/ A 53M (2001) Pipe, Steel, Black and Hot-Di pped,
Zi nc- Coat ed, Wel ded and Seanl ess

ASTM C 916 (1985; R 1996el) Adhesives for Duct Ther mal
I nsul ation

ASTM C 1071 (2000) Fibrous d ass Duct Lining Insulation

(Thermal and Sound Absorbing Material)

ASTM E 84 (2001) Surface Burning Characteristics of
Buil ding Materials

AMERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI Tl ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 52.1 (1992) Gravimetric and Dust-Spot Procedures
for Testing Air-Cl eaning Devices Used in
Ceneral Ventilation for Renbving Particul ate
Mat t er

ASHRAE 70 (1991) Method of Testing for Rating the
Performance of Air Qutlets and Inlets

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 90A (1999) Installation of Air Conditioning and
Ventilating Systens

SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS NATI ONAL ASSOCI ATI ON
( SMACNA)
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SMACNA HVAC Duct Const Stds (1995; Addenda Nov 1997; 6th Printing 2001)
HVAC Duct Construction Standards - Metal and
Fl exi bl e

SMACNA Install Fire Danp HVAC (1992; 2th Printing 1996) Fire, Snoke and
Radi ati on Danper Installation Guide for HVAC
Syst ens

SMACNA Leakage Test WMl (1985; 6th Printing 1997) HVAC Air Duct
Leakage Test Manual

UNDERWRI TERS LABORATORI ES (UL)

UL 181 (1996; Rev thru Dec 1998) Factory-Made Air
Ducts and Air Connectors

uL 214 (1997; Rev thru Aug 2001) Tests for Flame-
Propagati on of Fabrics and Filns

UL 555 (1999; Rev thru Jan 2002) Fire Danpers

UL 723 (1996; Rev thru Sep 2001) Test for Surface
Burning Characteristics of Building Materials

UL Bld Mat Dir (1999) Building Materials Directory

UL El ec Const Dir (2001) Electrical Construction Equi pnent
Directory

UL Fire Resist Dir (2001) Fire Resistance Directory (2 Vol.)

1.2 COORDI NATI ON OF TRADES

Ductwork, piping offsets, fittings, and accessories shall be furnished as
required to provide a conplete installation and to elinmnate interference
wi th ot her construction.

1.3 DELI VERY AND STORAGE

Equi prrent delivered and placed in storage shall be stored with protection
fromthe weather, humdity and tenperature variations, dirt and dust, or
ot her contanminants. Additionally, all pipes shall either be capped or

pl ugged until installed.

1.4 FI ELD MEASUREMENTS

After beconming familiar with all details of the work, the Contractor shall
verify all dinmensions in the field, and shall advise the Contracting O ficer
of any di screpancy before perform ng the work.

1.5 SUBM TTALS

Governnment approval is required for submittals with a "G' designati on;
submttals not having a "G' designation are for information only. \When
used, a designation followi ng the "G' designation identifies the office that
will reviewthe submttal for the Governnment. The follow ng shall be
submitted in accordance with Section 01330 SUBM TTAL PROCEDURES:
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SD- 02 Shop Drawi ngs

Drawi ngs; G

Installation; G

Dr awi ngs showi ng equi pment | ayout, including assenbly and
installation details and el ectrical connection diagrans; ductwork
| ayout showi ng the location of all supports and hangers, typical
hanger details, gauge reinforcement, reinforcement spacing rigidity
classification, and static pressure and seal classifications; and
pi pi ng | ayout showi ng the l[ocation of all guides and anchors, the
| oad i mposed on each support or anchor, and typical support
details. Draw ngs shall include any information required to
denonstrate that the system has been coordinated and will properly
function as a unit and shall show equi pnent rel ationship to other
parts of the work, including clearances required for operation and
mai nt enance.

SD- 03 Product Data

Conponents and Equi pnent; G

Manuf acturer's catal og data included with the detail draw ngs for
the following itens. The data shall be highlighted to show nodel,
size, options, etc., that are intended for consideration. Data
shall be adequate to denonstrate conpliance with contract
requi rements for the foll ow ng:

a. Piping Conmponents

b. Ductwork Conponents

c. Air Systenms Equi pnent

d. Air Handling Units

e. Terminal Units
Duct work Leak Test Procedures; G
Panper Acceptance Test

Proposed test procedures for ductwork |eak test, and performance
tests of systens, at |east 2 weeks prior to the start of related
testing.
Di agrans; G

Proposed di agrans, at |least 2 weeks prior to start of related
testing. Systemdiagranms that show the |ayout of equipnent,
pi pi ng, and ductwork, and typed condensed operation manual s
expl ai ni ng preventative naintenance procedures, methods of checking
the system for normal, safe operation, and procedures for safely
starting and stopping the systemshall be franed under gl ass or

| ami nated plastic. After approval, these itens shall be posted
where directed.
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Manuf acturer's Experience; G

St atenment denonstrati ng successful conpletion of simlar services
on at least 5 projects of simlar size and scope, at |east 2 weeks
prior to submittal of other itens required by this section

Performance Tests; G

Proposed test schedules for hydrostatic test of piping, ductwork
| eak test, and performance tests, at |east 2 weeks prior to the
start of related testing.

Field Training;, G

Proposed schedule for field training, at |least 2 weeks prior to
the start of related training.

SD- 06 Test Reports

Performance Tests; G
Testing, Adjusting, and Bal ancing; G

Test reports for the piping hydrostatic test, ductwork |eak test,
and performance tests in booklet form upon conpletion of testing.
Reports shall document phases of tests performed including initial
test summary, repairs/adjustnments made, and final test results.

SD-10 Operation and Mai ntenance Data
Operating and Mai ntenance Instructions; G

Six manual s listing step-by-step procedures required for system
startup, operation, shutdown, and routine mai ntenance, at |east 2
weeks prior to field training. The manuals shall include the
manuf acturer's nane, nodel nunber, parts list, list of parts and
tools that should be kept in stock by the owner for routine
mai nt enance i ncluding the nanme of a l|ocal supplier, sinmplified
wiring and controls diagrans, troubleshooting guide, and
reconmended service organi zation (including address and tel ephone
nunber) for each item of equi pnent. Each service organi zation
subnmitted shall be capable of providing 4 hour onsite response to a
service call on an energency basis.

PART 2 PRODUCTS
2.1 STANDARD PRODUCTS

Conmponents and equi pnent shall be standard products of a manufacturer

regul arly engaged in the manufacturing of products that are of a sinmlar

mat eri al, design and worknmanshi p. The standard products shall have been in
satisfactory commercial or industrial use for 2 years before bid opening
The 2-year manufacturer's experience shall include applications of
conponents and equi pnent under simlar circunstances and of simlar size
The 2 years nust be satisfactorily conpleted by a product which has been
sold or is offered for sale on the comercial market through advertisenents,
manuf acturers' catal ogs, or brochures. Products having |l ess than a 2-year
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field service record will be acceptable if a certified record of
satisfactory field operation, for not |less than 6000 hours exclusive of the
manuf acturer's factory tests, can be shown. The equipment itenms shall be
supported by a service organi zation

2.2  ASBESTOS PRCHI BI TI ON
Asbest os and asbest os-contai ni ng products shall not be used
2.3 NAMEPLATES

Equi pnent shall have a naneplate installed by the manufacturer that
identifies the manufacturer's nanme, address, type or style, nodel or seria
nunber, and catal og nunber.

2.4 EQUI PMENT GUARDS AND ACCESS

Belts, pulleys, chains, gears, couplings, projecting setscrews, keys, and
other rotating parts exposed to personnel contact shall be fully enclosed or
guarded according to OSHA requirenents. High tenperature equipnment and

pi pi ng exposed to contact by personnel or where it creates a potential fire
hazard shall be properly guarded or covered with insulation of a type
speci fi ed.

2.5 DUCTWORK COVPONENTS
2.5.1 Met al Duct wor k

All aspects of nmetal ductwork construction, including all fittings and
components, shall conply with SMACNA HVAC Duct Const Stds unl ess otherw se
specified. Under no conditions shall DUCTWORK thinner than 26 ga be all owed
on this project. Elbows shall be radius type with a centerline radius of
1.5 times the width or dianeter of the duct where space pernits. O herw se,
el bows having a m ninmumradi us equal to the width or dianeter of the duct or
square el bows with factory fabricated turning vanes may be used. Al

return, exhaust, and supply ductwork downstream of the VAV boxes shall be
constructed to a pressure class of 2-inch w.g. (Class 500 pa) and shall neet
the requirenents of seal class C. All supply ductwork fromthe air handlers
to the VAV term nal boxes shall be constructed to 6-inch w.g. (C ass 1500)
and shall neet the requirenents of seal class A Sealants shall conformto
fire hazard classification specified in THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS and shall be suitable for the range of air distribution and anbi ent
tenperatures that it will be exposed to. Pressure sensitive tape shall not
be used as a sealant. Spiral |ock seamduct, and flat oval shall be nade
with duct sealant and | ocked with not |less than 3 equally spaced drive
screws or other approved nmethods indicated i n SMACNA HVYAC Duct Const Stds.
The seal ant shall be applied to the exposed nmale part of the fitting collar
so that the sealer will be on the inside of the joint and fully protected by
the metal of the duct fitting. One brush coat of the sealant shall be
applied over the outside of the joint to at least 2 inch (50 nm band wi dth
covering all screw heads and joint gap. Dents in the nmale portion of the
slip fitting collar will not be acceptable. OQutdoor air intake ducts and

pl enunms shall be fabricated with waterti ght sol dered or brazed joints and
seans.

2.5.1.1 Transi tions
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Diverging air flow transitions shall be made with each side pitched out a
maxi mum of 15 degrees, for an included angle of 30 degrees. Transitions for
converging air flow shall be nmade with each side pitched in a maxi mum of 30
degrees, for an included angle of 60 degrees, or shall be as indicated
Factory-fabricated reducing fittings for systens using round duct sections
when forned to the shape of the ASME short flow nozzle, need not conply with
t he maxi num angl es specified

2.5.1.2 I nsul at ed Nonnetal lic Flexible Duct Runouts

Fl exi bl e duct runouts shall be used only where indicated. Runout |ength
shal |l be as shown on the draw ngs, but shall in no case exceed 3 feet (1 m.
Runouts shall be preinsulated, factory fabricated, and shall conply with
NFPA 90A and UL 181. Either field or factory applied vapor barrier shall be
provi ded. \Were coil induction or high velocity units are supplied with
vertical air inlets, a streamined and vaned and nmitered el bow transition

pi ece shall be provided for connection to the flexible duct or hose. The

| ast el bow to these units, other than the vertical air inlet type, shall be
a di e-stanped el bow and not a flexible connector. Insulated flexible
connectors nmay be used as runouts. The insulated material and vapor barrier
shall conformto the requirements of Section 15080 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. The insulation material surface shall not be exposed to
the air stream

2.5.1.3 CGeneral Service Duct Connectors

A flexible duct connector approximately 6 inches (150 mm in width shall be
provi ded where sheet metal connections are made to fans or where ducts of
dissimlar netals are connected. For round/oval ducts, the flexible

mat eri al shall be secured by stainless steel or zinc-coated, iron clinch-
type draw bands. For rectangul ar ducts, the flexible naterial |ocked to
netal collars shall be installed using normal duct construction methods.

The conposite connector systemshall conply with UL 214 and be classified as
"flane-retarded fabrics" in UL Bld Mat Dir

2.5.1.4 Hi gh Tenperature Service Duct Connections

Mat eri al shall be approximately 3/32 inch (2.38 nm thick, 35 to 40-ounce
per square yard (1.2 to 1.36 kg per square neter) weight, plain weave
fibrous glass cloth with, nickel/chrome wire reinforcenent for service in
excess of 1200 degrees F (650 degrees C)

2.5.2 Duct wor k Accessori es
2.5.2.1 Duct Access Doors

Access doors shall be provided in ductwork and pl enuns where indicated and
at all air flow nmeasuring primaries, automatic danpers, fire danpers, coils,
thernostats, and ot her apparatus requiring service and inspection in the
duct system and unl ess otherw se shown, shall conformto SMACNA HVAC Duct
Const Stds. Access doors shall be provided upstream and downstream of air
flow nmeasuring primaries and heating and cooling coils. Doors shall be

nm ni mrum 15 x 18 inches (375 x 450 nmm), unless otherwi se shown. \Where duct
size will not acconmpdate this size door, the doors shall be nade as |arge
as practicable. Doors 24 x 24 inches (600 x 600 nm) or larger shall be
provided with fasteners operable fromboth sides. Doors in insulated ducts
shal |l be the insulated type
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2.5.2.2 Snoke/ Fi re Danpers
a. Ratings:

1. Fire Resistance: 1-1/2 hours in accordance with UL555.

2. Snoke Rating: Leakage Class | Snoke Danper in accordance with
UL555S. A Class | snoke danmper | eaks no nore than 8 cubic feet per
mnute (.23 mB/mn) at 4 in. wyg. (1 kPa) differential pressure.
Danmper shall be rated for vertical or horizontal applications.

3. Ar Flow Rating: 2000 fpn 610 (M nin).
b. Construction:

1

Frame: 5 inches x mininmm 16 gage (127 x minimm 1.6 m) rol
formed, gal vani zed steel hat-shaped channel, reinforced at corners.
Structurally equivalent to 13 gage (2.3 mm) U-channel type frane.
Bl ades:

a) Style: True airfoil-shaped, single piece, double skin.

b) Action: Opposed.

c) Oientation: Horizontal

d) Material: Mnimm 14 gage (2.0 mm) equival ent thickness,
gal vani zed st eel

e) Wdth: Mximm6 inches (152 mm.

Bearings: Self-lubricating stainless steel sleeve, turning in
extruded hole in frane.

Seal s:

a) Blade: Inflatable silicone fiberglass material to maintain
snmoke | eakage rating to a mnimum of 450 degrees F (232 degrees C)
and gal vani zed steel for flane seal to 1,900 degrees F (1,038
degrees C). Mechanically attached to bl ade edge (glue-on or grip
type seals are not acceptable).

b) Janmb: Stainless steel, flexible metal conpression type.
Li nkage: Concealed in frane.

Axles: Mninmum 1/2 inch (13) dianeter plated steel, hex-shaped,
mechani cal ly attached to bl ade.

Tenperature Rel ease Device: Heat-Actuated, Quick Detect.

a) Close (in a controlled manner) and | ock danper during test,
smoke detection, power failure, or fire conditions through actuator
closure spring. At no tine shall actuator disengage from danper
bl ades.
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b) Al'l ow danper to be automatically and renotely reset after
test or power failure conditions. After exposure to high
tenperature or fire, inspect danper before reset to ensure proper
operation.

c) Controlled closing and | ocking of danper in 7 to 15 seconds
to all ow duct pressure to equalize. |Instantaneous closure is not
accept abl e.

8. Rel ease Tenperature:
a) 165 degrees F (74 degrees O

9. Actuator: Electric 120 V, 60 Hz, two-position, fail close. Wth
external nounting.

10. Duct Transition Connection: Provide duct transition as required.
c. Accessories:

1. Duct Snoke Detector: Provide a factory nmounted duct snoke detector
conpletely wired into the danper assenbly. The duct snpoke detector
shall be capable of detecting snmoke in the ductwork from 0-2000
FPM  The detector shall utilize the lonization nmethod for snoke
det ecti on.

2. Mounting Angles: Provide factory fabricated nounting angles. The
exact configuration is the contractor choice.

3. Factory Sleeve:

a) Mnimum 16 gage (1.0 m) thickness, mninmm17 inches (432
mm | ong.

b) Silicone caulk factory applied to sleeve at danper frame to
conply with | eakage rating requirenents.

d. Source Quality Controls:

a. Factory Tests: Factory cycle danper and actuator assenbly to
assure proper operation.

2.5.2.3 Fire Danpers

Fire danpers shall be 1-1/2 hour fire rated unl ess otherw se indicated

Fire danpers shall conformto the requirenments of NFPA 90A and UL 555. Fire
danmpers shall be automatic operating type and shall have a dynami c rating
suitable for the maxi mum air velocity and pressure differential to which it
will be subjected. Fire danpers shall be approved for the specific
application, and shall be installed according to their listing. Fire
danpers shall be equipped with a steel sleeve or adequately sized frane
installed in such a manner that disruption of the attached ductwork, if any,
will not inpair the operation of the danmper. Sleeves or frames shall be
equi pped with perinmeter nounting angles attached on both sides of the wal

or floor opening. Ductwork in fire-rated floor-ceiling or roof-ceiling
assenbly systenms with air ducts that pierce the ceiling of the assenblies
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shall be constructed in conformance with UL Fire Resist Dir. Fire danpers
shall be curtain type with danper bl ades out of the air stream Danpers
shall not reduce the duct or the air transfer opening cross-sectional area
Danpers shall be installed so that the centerline of the danper depth or
thickness is located in the centerline of the wall, partition or floor slab
depth or thickness. Unless otherwi se indicated, the installation details
given in SMACNA Install Fire Danp HVAC and in manufacturer's instructions
for fire danpers shall be foll owed

2.5.2.4 Splitters and Manual Bal anci ng Danpers

Splitters and nmanual bal anci ng danpers shall be furnished with accessible
operating nechani sms. \Where operators occur in finished portions of the
bui | di ng, operators shall be chromiumplated with all exposed edges rounded
Splitters shall be operated by quadrant operators or 3/16 inch (5 nm rod
brought through the side of the duct with | ocking setscrew and bushing. Two
rods are required on splitters over 8 inches (200 m. Manual vol une
control danpers shall be operated by | ocking-type quadrant operators.
Danpers and splitters shall be 2 gauges heavier than the duct in which
installed. Unless otherwi se indicated, nultil eaf danmpers shall be opposed
bl ade type with maxi num bl ade wi dth of 12 inches (300 nm. Access doors or
panel s shall be provided for all conceal ed danper operators and | ocking
setscrews. Unless otherw se indicated, the |ocking-type quadrant operators
for danpers, when installed on ducts to be thernmally insulated, shall be
provi ded with stand-off nmounting brackets, bases, or adapters to provide

cl earance between the duct surface and the operator not |less than the

thi ckness of the insulation. Stand-off nounting itens shall be integra
with the operator or standard accessory of the danper manufacturer. Vol une
danpers shall be provi ded where indicated

2.5.2.5 Air Defl ectors and Branch Connecti ons

Air deflectors shall be provided at duct nmounted supply outlets, at takeoff
or extension collars to supply outlets, at duct branch takeoff connections,
and at 90 degree el bows, as well as at l|locations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections may be used in lieu of deflectors or extractors for branch
connections. Al air deflectors, except those installed in 90 degree

el bows, shall be provided with an approved neans of adjustnent. Adjustnment
shall be made from easily accessible nmeans inside the duct or from an
adjustnment with sturdy | ock on the face of the duct. When installed on
ducts to be thermally insul ated, external adjustnents shall be provided with
stand-of f nounting brackets, integral with the adjustnment device, to provide
cl earance between the duct surface and the adjustnent device not |ess than
the thickness of the thermal insulation. Air deflectors shall be factory-
fabricated units consisting of curved turning vanes or |ouver bl ades
designed to provide uniformair distribution and change of direction with

m ni num t ur bul ence or pressure loss. Air deflectors shall be factory or
field assenbled. Blade air deflectors, also called blade air extractors,
shall be approved factory fabricated units consisting of equalizing grid and
adj ust abl e bl ade and | ock. Adjustnment shall be easily nade fromthe face of
the diffuser or by position adjustnment and | ock external to the duct.

St and-of f brackets shall be provided on insulated ducts and are descri bed
herein. Fixed air deflectors, also called turning vanes, shall be provided
in 90 degree el bows.
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2.5.3 Duct Sl eeves, Franed Prepared Openings, Closure Collars
2.5.3.1 Duct Sl eeves

Duct sl eeves shall be provided for round ducts 15 inches (375 nmm in

di aneter or |ess passing through floors, walls, ceilings, or roof, and
installed during construction of the floor, wall, ceiling, or roof. Round
ducts larger than 15 inches (375 m) in dianeter and square, rectangul ar

and oval ducts passing through floors, walls, ceilings, or roof shall be
installed through franed prepared openings. The Contractor shall be
responsi ble for the proper size and |ocation of sleeves and prepared

openi ngs. Sleeves and franed openings are also required where grilles,
registers, and diffusers are installed at the openings. Franmed prepared
openi ngs shall be fabricated from 20 gauge (1.0 nm) gal vani zed steel, unless
ot herwi se indicated. Were sleeves are installed in bearing walls or
partitions, black steel pipe, ASTM A 53/ A 53M Schedul e 20 shall be used

Sl eeve shall provide 1 inch (25 nm clearance between the duct and the
sleeve or 1 inch (25 m) cl earance between the insulation and the sleeve for
i nsul ated ducts.

2.5.3.2 Framed Prepared Openings

Openi ngs shall have 1 inch (25 m) cl earance between the duct and the
opening or 1 inch (25 nm clearance between the insulation and the opening
for insulated ducts.

2.5.3.3 Cl osure Collars

Col l ars shall be fabricated of gal vani zed sheet netal not |ess than 4 inches
(100 mm wide, unless otherw se indicated, and shall be installed on exposed
ducts on each side of walls or floors where sleeves or prepared openings are
provided. Collars shall be installed tight against surfaces. Collars shal
fit snugly around the duct or insulation. Sharp edges of the collar around
i nsul ated duct shall be ground snooth to preclude tearing or puncturing the
i nsul ation covering or vapor barrier. Collars for round ducts 15 inches
(375 nm) in dianmeter or |ess shall be fabricated from 20 gauge (1.0 nm

gal vani zed steel. Collars for round ducts |larger than 15 inches (375 nm
and square, and rectangul ar ducts shall be fabricated from 18 gauge (1.3 nm
gal vani zed steel. Collars shall be installed with fasteners on maxi num 6

inch (150 mm centers, except that not | ess than 4 fasteners shall be used
2.5.4 Sound Attenuation Equi pnent
a. Acoustical Duct Liner:

Acoustical duct lining shall be fibrous glass designed exclusively for
lining ductwork and shall conformto the requirements of ASTM C 1071, Type
and Il. Liner conmposition may be uniformdensity, graduated density, or
dual density, as standard with the manufacturer. Lining shall be coated,
not less than 1 inch (25 mm thick. Where acoustical duct |liner is used,
liner or conbination of liner and insulation applied to the exterior of the
ductwork shall be the thernmal equivalent of the insulation specified in
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Duct sizes shown shall be

i ncreased to conpensate for the thickness of the lining used. In lieu of
sheet netal duct with field-applied acoustical lining, acoustically

equi val ent lengths of fibrous glass duct or factory fabricated doubl e-walled
internally insulated duct with perforated |iner may be provided. Net
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insertion |oss value, static pressure drop, and air flow velocity capacity
data shall be certified by a nationally recogni zed i ndependent acoustica
| aboratory.

2.5.5 Di ffusers, Registers, and Gilles

Units shall be factory-fabricated of steel, corrosion-resistant steel, or

al umi num and shall distribute the specified quantity of air evenly over
space i ntended wi thout causing noticeable drafts, air novenent faster than
50 fpm (0.25 n’s) in occupied zone, or dead spots anywhere in the
conditioned area. OQutlets for diffusion, spread, throw, and noise |eve
shall be as required for specified performance. Performance shall be
certified according to ASHRAE 70. Inlets and outlets shall be sound rated
and certified according to ASHRAE 70. Sound power |evel shall be as
indicated. Diffusers and registers shall be provided with vol une danper
with accessi bl e operator, unless otherwi se indicated; or if standard with
the manufacturer, an automatically controlled device will be acceptable.

Vol une danpers shall be opposed bl ade type for all diffusers and registers,
except linear slot diffusers. Linear slot diffusers shall be provided with
round or elliptical balancing danpers. Were the inlet and outlet openings
are |ocated less than 7 feet (2 m above the floor, they shall be protected
by a grille or screen according to NFPA 90A.

2.5.5.1 Di f fusers

Di ffuser types shall be as indicated. Ceiling munted units shall be
furnished with anti-snudge devices, unless the diffuser unit mnimzes

cei ling smudgi ng through design features. Diffusers shall be provided with
air deflectors of the type indicated. Air handling troffers or conbination
light and ceiling diffusers shall conformto the requirenents of UL Elec
Const Dir for the interchangeabl e use as cooled or heated air supply
diffusers or return air units. Ceiling nmounted units shall be installed
with rinms tight against ceiling. Sponge rubber gaskets shall be provided
bet ween ceiling and surface mounted diffusers for air | eakage control
Suitable trimshall be provided for flush nmounted diffusers. Duct collar
connecting the duct to diffuser shall be airtight and shall not interfere
with volume controller. Return or exhaust units shall be simlar to supply
di ffusers.

2.5.5.2 Regi sters and Gilles

Units shall be four-way directional-control type, except that return and
exhaust registers may be fixed horizontal or vertical |ouver type simlar in
appearance to the supply register face. Registers shall be provided with
sponge-rubber gasket between flanges and wall or ceiling. Wll supply

regi sters shall be installed at |east 6 inches (150 nm bel ow the ceiling
unl ess otherwi se indicated. Return and exhaust registers shall be located 6
inches (150 nmm) above the floor unless otherw se indicated. Four-way
directional control may be achieved by a grille face which can be rotated in
4 positions or by adjustnment of horizontal and vertical vanes. Gilles
shall be as specified for registers, w thout volunme control danper.

2.5.6 Air Vents, Penthouses, and Goosenecks
Air vents, penthouses, and goosenecks shall be fabricated from gal vani zed

steel sheets with gal vani zed structural shapes. Sheet netal thickness,
rei nforcenent, and fabrication shall conformto SMACNA HVAC Duct Const Stds.
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Louver bl ades shall be accurately fitted and secured to frames. Edges of

| ouver bl ades shall be folded or beaded for rigidity and baffled to exclude
driving rain. Air vents, penthouses, and goosenecks shall be provided with
bird screen.

2.6 AR SYSTEMS EQUI PMENT
2.6.1 Fans
2.6.1.1 Centrifugal Type Power Wall Ventilators

Fans shall be V-belt driven centrifugal type with backward inclined, non-
over |l oadi ng wheel. Mdtor housing shall be renovabl e and weat herproof. Unit
housi ng shall be designed for sealing to building surface and for discharge
and condensate dri ppage away from buil ding surface. Housing shall be
constructed of heavy gauge aluminum Unit shall be as scheduled with an
airtight and liquid-tight netallic wall sleeve. Mtor enclosure shall be
dri pproof type. Lubricated bearings shall be provided

2.6.1.2 Centrifugal Type Power Roof Ventilators

Fans shall be spun alum num V-belt driven with backward inclined, non-
overl oadi ng wheel. Mbdtor conpartnent housing shall be hinged or renpvable
and weat herproof, constructed of heavy gauge alum num Fans shall be
provi ded as schedul ed. Mbdtors enclosure shall be dripproof type

Lubri cated bearings shall be provided

2.6.2 Air Filters
2.6.2.1 Cartridge Type Filters

Filters shall be 2 inch (50mm depth, sectional, replaceable dry nedia type
of the size as required and shall have an average efficiency of 30 percent
when tested according ASHRAE 52.1. Initial resistance shall not exceed

.28 inches (7mm) at 500 FPM (2.54 /s) Filters shall be UL class 1. Media
shall be pleated mcro-glass paper nedia with corrugated al um num
separators, sealed inside the filter cell to forma totally rigid filter
assenbly. Fluctuations in filter face velocity or turbulent air flow will
have no effect on filter integrity of perfornmance.

Filters shall be 12 inch (305 mm) depth, sectional, replaceable dry nedia
type of the size indicated and shall have an average efficiency of 80 to 85
percent when tested according to ASHRAE 52.1. Initial resistance at 500
feet per mnute (2.54 ms) shall not exceed 0.56 inches (14 nm, water
gauge. Filters shall be UL class 1. Media shall be pleated nicroglass
paper nmedia with corrugated al um num separators, sealed inside the filter
cell to forma totally rigid filter assenbly. Fluctuations in filter face
velocity or turbulent airflow will have no effect on filter integrity or
performance. Each filter shall be installed with an extended surface

pl eated nmedi a panel filter as a prefilter in a factory preassenbl ed side
access housing, or a factory-nmmde sectional frane bank, as indicated

2.6.2.2 Hol di ng Franes
Frames shall be fabricated fromnot |ighter than 16 gauge (1.6 nm sheet

steel with rust-inhibitor coating. Each holding frame shall be equipped
with suitable filter holding devices. Holding frane seats shall be
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gasketed. All joints shall be airtight. Franes to be constructed so air
pressure assists in sealing filters to franes

2.6.2.3 Filter Gauges

Filter gauges shall be dial type, diaphragmactuated draft and shall be
provided for all filter stations, including those filters which are
furnished as integral parts of factory fabricated air handling units.
Gauges shall be at least 3-7/8 inches (98 mm) in dianmeter, shall have white
dials with black figures, and shall be graduated in 0.01 inch (0.0025 kPa
mm), and shall have a mininumrange of 1 inch (0.25 kPa) beyond the
specified final resistance for the filter bank on which each gauge is
applied. Each gauge shall incorporate a screw operated zero adjustnent and
shall be furnished conplete with two static pressure tips with integra
conpression fittings, two nolded plastic vent valves, two 5 foot (1.5 m

m ni mrum | engths of 1/4 inch (6.35 nmm dianeter vinyl tubing, and al

har dwar e and accessories for gauge nmounting

2.7 AR HANDLI NG UNI TS
2.7.1 Factory-Fabricated Air Handling Units

Units shall be variable air volume or constant volune as indicated in
schedul e, roof mounted, draw through, scheduled as indicated. Units shal
include fans, coils, airtight insulated casing, prefilters, final filter
sections, adjustable V-belt drives, mxing box vibration-isolators, and
appurtenances required for specified operation. Vibration isolators shal
be as indicated. Each air handling unit shall have physical dinensions
suitable to fit space allotted to the unit and shall have the capacity

i ndicated. Air handling unit shall have published ratings based on tests
performed according to ARl 430. Unit shall cone conplete with all wring
suitable for single point electrical connection, including approved

di sconnects and breakers for ancillary | oads.

2.7.1.1 Casi ngs

Casing of each air handler shall have a conplete stand al one wel ded stee
tube frane with a wel ded steel channel base. Panels shall be 4-inch (100
mm) thick, insulated, double wall, steel panels, bolted and gasketed to the
franme. Units shall be fabricated to allow renpval of panels for access to
internal parts and conponents, if necessary. Joints between sections shal
be sealed air-tight, during assenbly. Casing shall be rated for 8 inches
(200 nm) water colum differential pressure. Units shall be constructed

wi th additional bracing and supports as required for the pressure rating,

wi t hout sound or vibration problens. Casing sections shall be as indicated,
gal vani zed steel, or 16 gauge (1.6 mr) steel outer casing protected with a
factory baked enamel finish according to paragraph FACTORY PAINTING | nner
casing of double-wall units shall be mninum 18 gauge (1.0 nm solid

gal vani zed steel and perforated steel as schedul ed. Casing shall be

desi gned and constructed with an integral insulated structural steel frane
such that exterior panels are non-load bearing. Casings shall be provided
with inspection doors, access sections, and access doors as indicated

I nspection and access doors shall be insulated, fully gasketed, doubl e-wal
type, of a mnimm 16 gauge (1.3 nm outer and 18 gauge (1.0 m) inner
panels. Doors shall be rigid and provided with heavy duty hinges and

| at ches. Access doors shall be m ninum 24 inches (600 mm) wi de and shall be
the full height of the unit casing or a mninmmof 6 foot (1800 nmm,
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whi chever is less. A minimum 8 by 8 inches (200 by 200 nm seal ed gl ass.
Access Sections shall be according to paragraph AIR HANDLING UNITS. Drain
pan shall be double-wall insulated type constructed of 16 gauge (1.4 nmm)
stainl ess steel, double pitched to the drain connection. Drain pans shal

be wel ded water tight, treated to prevent corrosion, and designed for
positive condensate drainage. Wen 2 or nore cooling coils are used, with
one stacked above the other, condensate fromthe upper coils shall not flow
across the face of lower coils. |Internediate drain pans or condensate
col | ection channel s and downspouts shall be provided, as required to carry
condensate to the unit drain pan out of the air stream and w thout npisture
carryover. Drain pan shall be constructed so that the pan may be visually

i nspected easily including underneath the coil w thout renoval of the coi
and so that the pan may be physically cleaned conpletely and easily
underneath the coil wi thout renpval of the coil. Casing insulation shal
conformto NFPA 90A Single-wall casing sections handling conditioned air
shall be insulated with not less than 1 inch (25 mm thick, 1-1/2 pound
density (24 kg per cubic neter) coated fibrous glass material having a
thermal conductivity not greater than 0.23 Btu/hr-sf-F (100 nm. Doubl e-
wal | casing sections handling conditioned air shall be insulated with not

| ess than 0.23 Btu/hr-sf-F (100 mm) of insulation. Foil-faced insulation
shal | not be an acceptable substitute for use with double wall casing
Doubl e wall insulation nust be conpletely sealed by inner and outer panels.
Factory applied fibrous glass insulation shall conformto ASTM C 1071
except that the m ninmumthickness and density requirenents do not apply, and
shall neet the requirenents of NFPA 90A. Air handling unit casing

i nsul ation shall be uniformover the entire casing. Duct liner material
coating, and adhesive shall conformto fire-hazard requirenments specified in
Section 15080 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS. Exposed insul ation
edges and joints where insulation panels are butted together shall be
protected with a netal nosing strip or shall be coated to conformto neet
erosi on resi stance requi renents of ASTM C 1071. A latched and hi nged

i nspection door, shall be provided in the fan and coil sections. Additiona
i nspection doors, access doors and access sections shall be provided where

i ndi cat ed.

Fl oor shall be insul ated double wall galvanized steel, sloped to drain
Provide 10 ga alunminumtread plate floor material with anmple cross nenbers
(maxi mum 18-inch (457 m) spacing) to support foot traffic. Floor to be
wel ded water tight. Provide for four 3/4 inch (18 mm) anchor bolts for
sei sm ¢ anchoring. Locate one bolt in each corner of the air handler

Provide two spare 1 inch (25 mm conduit running the full length interior of
each side of the Air Handling unit with a 4-inch by 4-inch (100 nm by 100
nm junction box in each section suitable for control wiring. Conduit and
junction boxes shall be located so as not to interfere with the nornal
function of the Air Handling unit including the renpval of heating and
cooling coils. Provide a junction box at one end at the exterior of the Air
Handling Unit that will allowwiring to pass to the spare conduit on the
interior of the Air Handling Unit.

Provi de weat her proof lights |ocated in each section of the Air Handling
Unit. Lights shall be conpletely wired to a single light switch | ocated on
the exterior of the Air Handling Unit and terminated in a junction box.
Provi de at | east one 120v service receipt.

2.7.1.2 Cooling Coils
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Coils shall be constructed of not less than 5/8 inch (16 nm outside

di anet er seaml ess copper tubing, with copper or alum num fins nechanically
bonded or soldered to the tubes. Coils shall be provided with not |ess than
5/8 inch (16 nm outside dianeter flare or sweat connectors, accessory

pi pi ng package with thermal connections suitable for connection to the type
of control valve supplied, and nmanual air vent. Coils shall be tested
hydrostatically at 300 psi (2000 kPa) or under water at 250 psi (1700 kPa)
air pressure and suitable for 200 psi (1400 kPa) working pressure

Provi sions shall be made for coil renoval

2.7.1. 3 Air Filters

Air filters shall be as specified in paragraph AIR SYSTEMS EQUI PMENT f or
types and thickness indicated

2.7.1.4 Fans
a. Testing Requirements: The following factory tests are required:

1. General: Sound power |evel ratings shall comply with AMCA Standard
301 "Method for Cal culating Fan Sound Ratings From Laboratory Test
Dat a" and shall be the result of tests made in accordance with AMCA
Standard 300 "Test Code for Sound Rating." Fans shall be licensed
to bear the AMCA Certified Sound Ratings Seal

2. Unit's fans performance ratings for flow rate, pressure, power, air
density, speed of rotation, and efficiency shall be factory tested
and ratings established in accordance with AMCA Standard 210/ ASHRAE
Standard 51 - Laboratory Methods of Testing Fans for Rating.

b. Fan Section Construction: Fan section shall be equi pped with a wel ded
steel channel base for integral nmounting of fan, notor, and casing
panels. The fan scroll, wheel, shaft, bearings, and notor shall be
mounted on a structural steel frame with franme nounted on base with
vi bration isolators. Vibration springs shall have 2-inch (12-mm
defl ection and seismic restraints.

c. Supply air fans shall be belt drive plenumfans with airfoil wheel
Drive shall be rated for 150 percent of schedul ed notor horsepower or
two full notor sizes whichever is greater. Centrifugal fans shall be
supplied as shown in the plans and in the fan schedule. Fan shall be
rigidly braced and reinforced with integral spring isolation on fan base
to help prevent vibrations or pulsation. Weel dianmeter and outl et
areas shall be in accordance with the Airfoil standard sizes adopted by
AMCA for non-overloading fans. Airfoil blades shall be continuously
wel ded to both rimand backplate and shall be capable of Class Il duty.
The wheel inlet and fan inlet cone shall be fabricated of al um num and
carefully matched for optiml sound and air performance. Turned, ground
and polished steel shafts shall be sized so the final critical speed is
at | east 25 percent over the naxinmum speed for each pressure class.

d. Shaft Bearings: Gease-lubricated ball bearings selected for 200, 000
hours average life, with grease fittings extended to an accessible
| ocation outside the fan section. Provide permanent drive shaft
grounding to prevent electrical currents eroding the bearings and drive
shaft of fans.
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e. Provide airflow traverse probes nounted in the fan inlets capabl e of
continuously measuring the air handling capacity (air volune) of the
fan. The fan inlet airflow traverse probes shall contain nmultiple tota
and static pressure sensors places at concentric area centers along the
exterior surface of the cylindrical probes and internally connected to
their respective averaging mani folds. Sensors shall not protrude beyond
the surface of the probe, nor be adversely affected by particle
contamination normally present in building systemairflows. The fan
inlet airflow traverse probes shall be symetrical averaging signa
t akeof fs, and shall be of alum num construction with hard anodi zed
finish with gal vani zed steel nounting hardware. The probes shall be
capabl e of producing steady, non-pul sating signals of standard total and
static pressure, w thout need for flow corrections or factors, with an
accuracy of 3 percent of actual flow over a fan operating range of 6 to
1 capacity turndown. Provide a nulti-line digital display transmtter
suitable for use with the air flow nonitoring system Transnitter shal
be capabl e of displaying the actual CFM static and velocity pressure
for the system Transnmitter shall be capable of providing a calibrated
out put signal of 0-10 VDC or 4-20maDC. Transmitter shall be factory
nmounted on the outside of the AHU. Coordinate the installation with the
Owner .

f. Fan Discharge Safety Enclosure: The safety enclosure to be expanded
nmetal screen with a heavy steel frame which conpletely encloses the fan
wheel. The top portion of the enclosure is renpvable to allow access to
and renoval of the wheel. Cataloged performance is based on fan w t hout
safety screen encl osure.

2.7.1.5 Access Sections and Filter/M xi ng Boxes
Access sections shall be provided where indicated and shall be furnished
with access doors as shown. Access sections and filter/m xing boxes shal
be constructed in a manner identical to the remainder of the unit casing and
shall be equi pped with access doors.

2.7.1.6 Danpers
General: Leakage rate when tested in accordance with AMCA Standard 500 -
Test Method for Louvers, Danpers and Shutters, shall not exceed 2 percent of
air quantity calculated at 2,000 fpm face velocity through danper and 4
inches (100 nm) w.g. pressure differential

a. Danper operators shall be electrically operated.

2.7.1.7 Danpers
Danpers shall be as specified in paragraph CONTROLS

2.7.1.8 Vari abl e Frequency Drives

Vari abl e frequency drives shall be as specified in Section 15910, DI RECT
Dl Gl TAL CONTROL SYSTEMS.

2.7.1.9 Extra Materials and Wrk

a. Provide Two (2) conplete spare sets of belts for each air handl er
in addition to the belts on furnished with each fan.
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b. Provide Three (3) conplete sets of filters for each air handler

Do not run the air handlers during the constructi on phase of the
project without pre-filter and final filters in place. |If the air
handl ers are operated during the construction phase of the project the
contractor shall furnish the filters. The three (3) filters sets are
i ntended to be used as foll ows:

1. During the final phase of construction for system check out and
bal anci ng and prior to occupancy.

2. The filters shall be changed prior to an owner directed two (2)
week flush of the systemimmedi ately prior to occupancy. The
contractor shall performa flush of the building using 100%
outside air for a period of not |ess than 14 days. Duri ng
that time all of the VAV boxes shall be at a m ni mum of 50%
open. This shall be coordinated with the owner to nininize
energy usage during that time as well as avoid the possibility
of freezing or overheating any systenms that may be online in
the building at that tine.

3. The final set of filters shall be spares turned over to the
owner at the begi nning of occupancy.

2.8 TERM NAL UNI TS
2.8.1 Vari able Air Volunme (VAV) and Dual Duct Terminal Units
2.8.1.1 Vari abl e Vol ume, Single Duct

Vari abl e volunme, single duct, terminal units shall be provided with a
calibrated air volunme sensing device, air valve or danper, actuator, and
accessory relays. Units shall control air volune to within plus or mnus 5
percent of each air set point volune as determned by the thernostat with
variations in inlet pressures from3/4 to 6 inch water gauge (200 to 1500
Pa). Internal resistance of units shall not exceed 0.4 inch water gauge
(100 Pa) at maximum fl ow range. External differential pressure taps
separate fromthe control pressure taps shall be provided for air flow
measurenment with a O to 1 inch water gauge (O to 250 Pa) range. Unit vol ume
controller shall be normally open upon | oss of electrical power.

2.8.1.2 Vari abl e Vol une, Single Duct, Fan-Powered

Vari abl e vol unme, single duct, fan-powered termnminal units shall be provided
with a calibrated air volunme sensing device, air valve or danper, actuator,
fan and notor, and accessory relays. Units shall control primary air volune
to within plus or minus 5 percent of each air set point as determined by the
thernostat with variations in inlet pressure from3/4 to 6 inch water gauge
(200 to 1500 Pa). Unit fan shall be centrifugal, direct-driven, double-
inlet type with forward curved bl ades. Fan notor shall be either single
speed with speed controller or three-speed, permanently |ubricated,

per manent split-capacitor type. Fan/notor assenbly shall be isolated from
the casing to mnimze vibration transm ssion. Fan control shall be factory
furnished and wired into the unit control system A factory-nounted
pressure switch shall be furnished to operate the unit fan whenever pressure
exists at the unit primary air inlet or when the control systemfan
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2.

operates. Fan wheels shall be furnished with an anti-rotation device to
prevent backwards rotation of fan due to primary air flow

8.1.3 Reheat Units

a. Hot Water Coils: Hot-water coils shall be fin-and-tube type
constructed of seam ess copper tubes and copper or alum numfins
mechani cal |y bonded or soldered to the tubes. \Were required,
coils shall be minimmof 2 rows. Headers shall be constructed of
cast iron, welded steel or copper. Casing and tube support sheets
shall be 16 gauge (1.6 nmm, galvanized steel, fornmed to provide
structural strength. Tubes shall be correctly circuited for proper
water velocity w thout excessive pressure drop and they shall be
drai nabl e where required or indicated. At the factory, each coi
shall be tested at not |less than 250 psi (1700 kPa) air pressure
and shall be suitable for 200 psi (1400 kPa) working pressure.

Drai nable coils shall be installed in the air handling units with a
pitch of not less than 1/8 inch per foot (10 mm per m of tube

l ength toward the drain end. Coils shall conformto the provisions
of ARl 410.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Wrk shall be installed as shown and according to the nanufacturer's
di agrans and recommendati ons.

101 Equi pnent and I nstallation

Frames and supports shall be provided for punps, air handling units, fans,
coils, danpers, and other simlar items requiring supports. Air handling
units shall be floor nmounted or ceiling hung, as indicated. The nethod of
anchoring and fastening shall be as detailed. Floor-nounted equi pnent,

unl ess otherwi se indicated, shall be set on not less than 6 inch (150 nm
concrete pads or curbs doweled in place. Concrete foundations for
circul ati ng punps shall be heavy enough to mininize the intensity of the
vibrations transmtted to the piping and the surrounding structure, as
recommended in witing by the punp manufacturer. 1In lieu of a concrete pad
foundation, a concrete pedestal block with isolators placed between the
pedestal bl ock and the floor may be provided. The concrete foundation or
concrete pedestal block shall be of a mass not |less than three tines the
wei ght of the conponents to be supported. Lines connected to the punp
nount ed on pedestal bl ocks shall be provided with flexible connectors.
Foundati on draw ngs, bolt-setting information, and foundation bolts shall be
furnished prior to concrete foundation construction for all equi pment

i ndicated or required to have concrete foundations.

1.2 Access Panel s

Access panels shall be provided for conceal ed val ves, vents, controls,
danpers, and itenms requiring inspection or maintenance. Access panels shal
be of sufficient size and |located so that the concealed itens nmay be
serviced and nmi ntai ned or conpletely renoved and repl aced. Access panels
shall be as specified in Section 05500 M SCELLANEOUS METALS
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3.1.3 Fl exi bl e Connectors

Pre-insul ated flexible connectors and flexible duct shall be attached to

ot her conponents in accordance with the latest printed instructions of the
manufacturer to ensure a vapor tight joint. Hangers, when required to
suspend the connectors, shall be of the type recommended by the connector or
duct manufacturer and shall be provided at the intervals reconmended.

3.1. 4 Sl eeved and Franmed Openi ngs

Space between the sleeved or franed opening and the duct or the duct

i nsul ation shall be packed as specified in Section 07840 FI RESTOPPI NG f or
fire rated penetrations. For non-fire rated penetrations, the space shal
be packed as specified in Section 07900 JO NT SEALI NG

3.1.5 Met al Duct wor k

Installation shall be according to SMACNA HVAC Duct Const Stds unless

ot herwi se indicated. Duct supports for sheet nmetal ductwork shall be
according to SMACNA HVAC Duct Const Stds, unless otherw se specified.
Friction beam cl anps indicated in SMACNA HVAC Duct Const Stds shall not be
used. Risers on high velocity ducts shall be anchored in the center of the
vertical run to allow ends of riser to nove due to thermal expansion
Supports on the risers shall allow free vertical novenent of the duct.
Supports shall be attached only to structural fram ng nenbers and concrete
sl abs. Supports shall not be anchored to netal decking unless a neans is
provi ded and approved for preventing the anchor from puncturing the neta
decki ng. \Where supports are required between structural fram ng nmenbers,
suitable internediate netal fram ng shall be provided. Were C-clanps are
used, retainer clips shall be provided.

3.1.6 Exposed Ductwor k

finish shall match hoods—All exposed ductwork shall be gal vani zed stee
except as noted on drawi ngs pertaining to the soldering hood in room 116B
Al l exposed ductwork shall be seal ed as specified and build i n SMACNA
standards simlar to the unexposed ductwork unless noted otherwi se within
the drawi ng set.

3.1.7 Acoustical Duct Lining

Lining shall be applied in cut-to-size pieces attached to the interior of
the duct with nonflammble fire resistant adhesive conformng to ASTM C 916,
Type |, NFPA 90A, UL 723, and ASTM E 84. Top and bottom pi eces shall |ap
the side pieces and shall be secured with wel ded pins, adhered clips of
nmetal, nylon, or high inpact plastic, and speed washers or wel di ng cup-head
pins installed according to SMACNA HVAC Duct Const Stds. Welded pins, cup-
head pins, or adhered clips shall not distort the duct, burn through, nor
mar the finish or the surface of the duct. Pins and washers shall be flush
with the surfaces of the duct liner and all breaks and punctures of the duct
liner coating shall be sealed with the nonflammble, fire resistant
adhesive. Exposed edges of the liner at the duct ends and at other joints
where the lining will be subject to erosion shall be coated with a heavy
brush coat of the nonflammuable, fire resistant adhesive, to prevent
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del ami nation of glass fibers. Duct liner may be applied to flat sheet neta
prior to form ng duct through the sheet netal brake. Lining at the top and
bottom surfaces of the duct shall be additionally secured by wel ded pins or
adhered clips as specified for cut-to-size pieces. Oher nethods indicated
in SMACNA HVAC Duct Const Stds to obtain proper installation of duct liners
in sheet netal ducts, including adhesives and fasteners, will be acceptable

3.1.8 Dust Contro

To prevent the accunul ation of dust, debris and foreign material during
construction, tenporary dust control protection shall be provided. The
di stribution system (supply and return) shall be protected with tenporary
seal -offs at all inlets and outlets at the end of each day's work
Tenporary protection shall remain in place until systemis ready for
startup.

3.1.9 | nsul ati on

Thi ckness and application of insulation materials for ductwork, piping, and
equi pnent shall be according to THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

3.1.10 Duct Test Hol es

Holes with closures or threaded holes with plugs shall be provided in ducts
and plenuns as indicated or where necessary for the use of pitot tube in
bal ancing the air system Extensions, conplete with cap or plug, shall be
provi ded where the ducts are insul ated

3.1.11 Power Roof Ventilator Mounting
Foanmed 1/2 inch (13 mm thick, closed-cell, flexible elastonmer insulation
shall cover width of roof curb nmounting flange. Were wood nailers are
used, holes shall be pre-drilled for fasteners.

3.1.12 Power Transm ssion Conponents Adj ust nent
V-belts and sheaves shall be tested for proper alignnent and tension prior
to operation and after 72 hours of operation at final speed. Belts on drive
side shall be uniformy |oaded, not bouncing. Alignment of direct driven
couplings shall be to within 50 percent of manufacturer’'s maxi num al | owabl e
range of m salignnent.

3.1.13 Snoke-Fire and Fire Danper Installation

a. Install danpers at locations indicated on the Draw ngs and i n accordance
with manufacturer's UL approved installation instructions.

b. Install danpers square and free fromracking wi th blades running
hori zontal ly.

c. Do not conpress or stretch danper frane into duct or opening.

d. Handl e danper using sleeve or frame. Do not |ift danper using bl ades,
actuator, or jackshaft.

e. Install bracing for nultiple section assenblies to support assemnbly
wei ght and to hold agai nst system pressure. Install bracing as needed.
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3.2 DUCTWORK LEAK TEST

Ductwork | eak test shall be perfornmed for the entire air distribution and
exhaust system including fans, coils. Test procedure, apparatus, and
report shall conformto SMACNA Leakage Test Wnl. The maxi num al | owabl e

| eakage rate is 2 percent. Ductwork |leak test shall be conpleted with
satisfactory results prior to applying insulation to ductwork exterior

3.3 DAMPER ACCEPTANCE TEST

All fire danpers and snmoke danpers shall be operated under normal operating
conditions, prior to the occupancy of a building to determ ne that they
function properly. Fire danpers equipped with fusible links shall be tested
by having the fusible link cut in place. Dynanic fire danpers shall be
tested with the air handling and distribution systemrunning. Al fire
danpers shall be reset with the fusible links replaced after acceptance
testing. To ensure optinmum operation and performance, the danper nust be
installed so it is square and free from racking

3.4 TESTI NG, ADJUSTI NG, AND BALANCI NG

Testing, adjusting, and bal ancing shall be as specified in Section 15990
TESTI NG, ADJUSTI NG, AND BALANCI NG OF HVAC SYSTEMS. Testing, adjusting, and
bal anci ng shall begin only when the air supply and distribution, including
controls, has been conpleted, with the exception of performance tests.

3.5 PERFORMANCE TESTS

After testing, adjusting, and bal anci ng has been conpl eted as specified,
each system shall be tested as a whole to see that all itens performas
integral parts of the system and tenperatures and conditions are evenly
controll ed throughout the building. Corrections and adjustnments shall be
made as necessary to produce the conditions indicated or specified

Capacity tests and general operating tests shall be conducted by an
experienced engineer. Tests shall cover a period of not |ess than 3 days
for each system and shall denpnstrate that the entire systemis functioning
according to the specifications. Coincidental chart recordings shall be
made at points indicated on the drawi ngs for the duration of the tine period
and shall record the tenperature at space thernpostats or space sensors, the
hum dity at space humidistats or space sensors and the anbient tenperature
and humidity in a shaded and weat her protected area

3.6 CLEANI NG AND ADJUSTI NG

Pi pes shall be cleaned free of scale and thoroughly flushed of foreign
matter. A tenporary bypass shall be provided for water coils to prevent
flushing water from passing through coils. Strainers and valves shall be

t horoughly cleaned. Prior to testing and bal ancing, air shall be renpved
fromwater systens by operating the air vents. Tenporary neasures, such as
pi ping the overflow fromvents to a collecting vessel shall be taken to
avoi d water damage during the venting process. Air vents shall be plugged
or capped after the system has been vented. Inside of air termnal units,
ducts, plenunms, and casing shall be thoroughly cleaned of debris and bl own
free of small particles of rubbish and dust and then shall be vacuum cl eaned
before installing outlet faces. Equipnent shall be w ped clean, with traces
of oil, dust, dirt, or paint spots renoved. Tenporary filters shall be
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provided prior to startup of all fans that are operated during construction
and new filters shall be installed after all construction dirt has been
renoved fromthe building, and the ducts, plenuns, casings, and other itens
speci fied have been vacuum cl eaned. System shall be maintained in this
clean condition until final acceptance. Bearings shall be properly
lubricated with oil or grease as recommended by the manufacturer. Belts
shall be tightened to proper tension. Control valves and other

nm scel | aneous equi pnent requiring adjustnent shall be adjusted to setting

i ndicated or directed. Fans shall be adjusted to the speed indicated by the
manuf acturer to neet specified conditions.

3.7 FI ELD TRAI NI NG

The Contractor shall conduct a training course for operating and nmi ntenance
personnel as designated by the Contracting Oficer. Training shall be

provi ded for a period of 24 hours of nornmal working tinme and shall start
after the systemis functionally conplete but prior to the performance
tests. The field instruction shall cover all of the itens contained in the
approved Operating and Mai ntenance |Instructions.

-- End of Section --

DACAG67-03-R-0210 15895-22 R0O007



03015/AE/11

Battle Simulation Center, Ft. Lewis, Wa.

PART 1 GENERAL

1.1 REFERENCES

SECTI ON 16710

PREM SES DI STRI BUTI ON SYSTEM

The publications |isted below forma part of this specification to the

extent referenced
desi gnation only.

ANSI / TI A/ El A-568-B. 1

ANSI / TI A/ EI A-568-B. 2

ANSI / TI A/ El A-568-B. 3

ANSI / TI A/ El A-569- A

ANSI / TI A/ EI A-569-A-1

ANSI / TI A/ El A-569- A-2

ANSI / TI A/ El A-569- A-3

ANSI / TI A/ El A-569- A-4

ANSI / TI A/ El A-569- A-5

ANSI / TI A/ El A-569- A-6

ANSI / TI A/ EI A-569- A-7

The publications are referred to in the text by basic

Commer ci al Buil di ng Tel econmuni cati ons
Cabling Standard - General Requirenments

Comer ci al Buil di ng Tel econmuni cati ons
Cabling Standard - Bal anced Twi sted Pair
Cabl i ng Components

Commer ci al Buil di ng Tel econmuni cati ons
Cabling Standard - Optical Fiber Cabling
Conponent s

Commer ci al Buil ding Standard for
Tel ecommuni cati ons Pat hways and Spaces

Conmrerci al Buil ding Standard for
Tel ecomuni cati ons Pat hways and Spaces -
Peri nmet er Pat hways

Commerci al Buil ding Standard for
Tel ecommuni cati ons Pat hways and Spaces -
Furni ture Pat hways

Commer ci al Buil ding Standard for
Tel ecommuni cati ons Pat hways and Spaces -
Access Fl oors

Commerci al Buil ding Standard for
Tel econmuni cati ons Pat hways and Spaces - Poke
Thru Devi ces

Commer ci al Buil ding Standard for
Tel ecommuni cati ons Pat hways and Spaces - In
Fl oor Systens

Commerci al Buil ding Standard for
Tel econmmuni cati ons Pat hways and Spaces -
Mul ti Tenant Pat hways

Commer ci al Buil ding Standard for
Tel ecommuni cati ons Pat hways and Spaces -
Cable Tray & Wreways
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ANSI / TI A/ EI A-598- A Optical Fiber Cable Col or Coding

ANSI / TI A/ El A- 606 Adni ni stration Standard for the
Tel ecommuni cati ons I nfrastructure of
Comer ci al Bui | di ngs

ANSI / TI A/ EI A- 607 Commer ci al Buil di ng Groundi ng & Bondi ng
Requi rement for Tel ecomuni cati ons

ANSI / TI A/ EI A- 758 Cust omer Owned Qutside Pl ant
I NSTI TUTE OF ELECTRONI C AND ELECTRI CAL ENG NEERS

| EEE 802. XX SERI ES
| NSULATED CABLE ENGQ NEERS ASSQOCI ATI ON (| CEA)

| CEA S-83-596 Fi ber Optic Prem ses Distribution Cable
NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 70 (2002) National Electrical Code
UNDERWRI TERS LABORATORI ES (UL)

UL 50 (1995; Rev thru Nov 1999) Encl osures for
El ectrical Equi pnent

1.2 GENERAL

The work described in this section is specific to the tel ecommunications
infrastructure requirenments for the Fort Lewis Battle Sinulation Center
(FLBSC). This section should be read in conjunction with all other sections
of the construction docunents. All construction draw ngs provided are

di agrammuatic representations of the design intent. The contractor shal
ensure the constructed comuni cations cabling systemconforns to all details
as specified or recomrended in the industry standards cited in this

speci fication section, the construction drawi ngs rel eased and according to
any specific Project Coordinator (defined in section 1.4.1), Owner
Representative (DOM requirenments identified and officially conmunicated in
accordance with the contract.

1.3 THE WORK

The work described within includes all provisions, terninations, testing,
and docunentati on necessary to provide a fully functional and standards
conpl i ant network cabling system

The conpl eted systemwi ||l be conprised of various nedia types as defined in
this section and the associated drawings and will be used to transport

voi ce, data, and video signals internally to the facility as required by the
Owner .

The horizontal cabling will consist of copper category 6 cabling and
connectivity for voice and data work station connections, optical fiber (M
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& SM outlets to mscellaneous |ocations, and m scell aneous RG 6 and RG 58
coaxi al connections to wall and floor box outlets.

The backbone system (Intra-building) will consist of category 3 nmulti-pair
copper cable and Singl e-node and Miulti-node optical fiber cable within and
bet ween Commb Roons and the Network Operation Center (NOC) spaces.

NOC spaces are all 120 series roons to be used for the main distribution and
i nterconnection points of the network cabling. Various spaces are
controlled by DO M and others are controlled by BSC. Al work in these
spaces shall be coordinated with the appropriate representative of that
space. Direction taken, but not given, by the correct representative of
that space is subject to re-work without incurred cost to the project.
Identify the correct party for directing questions or concerns to avoid

m sconmuni cati on.

Ot her work associated with this section includes all Commp Room build out
responsi bility and corridor, under floor, and overhead cabl e pat hway
coordi nation. Testing, |abeling, docunmentation, and other standard
installation practices shall also be included

1.4 ADM NI STRATI VE REQUI REMENTS

1.4.1 Job Start Meeting

Before starting the work the Contractor shall attend a job start neeting at
which his Project Foreman and Project Manager and any other of the parties
as the Project Coordinator nmay designate shall be present (The Project
Coordinator, as referred to in this specification section, shall be the
contact designated for comuni cations regarding the network infrastructure
for the BSC. This person has yet to be identified to date, but will |ikely
be a COE enpl oyee).

The conmmuni cations contractors Certified Tel ecommuni cations Adm nistrator
(Must have 09 certification), as defined by the Washi ngton State Departnent
of Labor & Industries, shall also be present at this neeting. The
contractor shall also enploy an RCDD that can be requested as a technica
resource if needed

This nmeeting is intended to faniliarize contractor personnel with the other
parties that are involved with this project, to review all requests for
facilities by the Contractor and subcontractors, to review the requirenents
and concerns, to permt the designers to review and interpret the project
docunents and for the Contractor to discuss the anticipated project schedule
established in this Agreenent.

1.4.2 Facility Review

Contractor shall conduct a wal k through with the Project Coordinator of al
wor k areas, describing specific work methods and proposed schedul es, before
comrenci ng work, enabling the Project Coordinator to identify areas of
concern, desired installation tinetables and review i nportant procedural and
saf ety precautions.

1.4.3 Coordination with Omer
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Advi se Owmer (DO M and Project Coordinator (COE) as early as possible of
any product delays and m ni nrum quantity requirenents that may affect project
tinmeline. Comrunication shall be done directly with the appointed Project
Coor di nat or .

1.4.4 Contractor Forenman

The Contractor shall have a conpetent foreman, satisfactory to the Project
Coordi nator on site at all tinmes during progress, with authority to act for
him Al communications given to the superintendent by the Project

Coordi nator will be deemed to have been given to the Contractor. The
Contractor w thout the approval of the Project Coordinator will not renove
an approved Foreman fromthe site, unless that Foreman | eaves the enpl oynent
of the Contractor.

1.4.5 Access to Site

Contractor will be required to obtain permts for all vehicles accessing the
Fort Lewis Post. Vehicles will require current insurance and registration
information to be granted a Post pernmt. Enployees working on the site wll
be required to show identification and receive clearances in accordance wth
Post policy. Further information regardi ng Post access for vehicles and
personnel will be discussed at the job start neeting (1.4.1).

1.4.6 Personnel ldentification

Al'l contractor personnel shall be clearly identified by either uniformor
conpany |D.

Contractor may al so be issued and be required to wear an Oaner provi ded
Contractor ID's for required Card Access |ocations or ldentification. All
Ower/M litary provided Contractor ID s nust be returned at the end of
Contract.

1.4.6 Work Restrictions

Hours of work are limted and will conply with those established by the
General Contractor for construction.

1.5 SUBM TTALS

Governnent approval is required for submittals with a "G' designati on;
subnmttals not having a "G' designation are for information only or as

ot herwi se designated. Wen used, a designation following the "G
designation identifies the office that will review the submittal for, or in
conjunction with the Governnment. The follow ng shall be submitted in
accordance with standard SUBM TTAL PROCEDURES as described in the project
manual :

Submittal List; G COE (Corp of Engineers), DA M

Wthin fifteen (15) days after date of execution of Contract
Docunments or issuance of Omer’s letter of intent to execute the
Contract or at the time of approval of the Physical Design
docunent ati on by the Project Coordinator, submt for review and
acceptance a list of all materials, components, equipnent, or system
manuf acturers whose products are proposed, as well as names of all sub-
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tier Contractors this trade proposes to enploy with qualifications of
sel ection and specific functions they are to perform

Any requests for substitutions of equipnent or materials nust be
submtted and returned prior to submtting the Submittal List. Only
speci fied or accepted manufacturers or suppliers shall appear on the
Submittal List.

The conplete Subnmittal List must be reviewed and accepted by the
Proj ect Coordinator prior to submttal of shop draw ngs and
manuf acturer’s data. No shop draw ngs and manufacturer’s data will be
processed wi thout an accepted Submittal List.

The Submittal List shall include all naterials, equipnent, and
systens as identified to conplete the Contractors work under this
proj ect.

Shop Drawi ngs and Manufacturers Data;, G DO M

The contractor is responsible for subnittals as part of the
qual ity assurance process to ensure that the proposed materials and
resulting integration neets or exceeds the intention of the
speci fications. Where changes are recommended to inprove the
functionality, quality, and manageability of the overall project these
are to be annotated and acconpanied with an expl anation.

All submittals shall be conplete and contain all required and
detail ed information

The Contractor shall make any corrections required by the Project
Coordi nator and shall resubmt the required nunber of corrected copies
of the shop drawi ngs or new sanples of materials until approved. The
Contractor shall direct specific attention in witing to any new
revi sions other than the corrections requested by the Project
Coordi nator on previ ous subm ssions.

No work requiring a shop drawi ngs or sanple subm ssion shall be
commenced until the submi ssion has been approved by the Project
Coordi nator. Al such work shall be in accordance with approved shop
drawi ngs and sanpl es.

Submit manufacturer’'s data for all materials and equi pnment
furnished as required in each of the individual specification sections.

Manuf act ures’ product data shall consist of illustrations,
standard schedul es, performance charts, instructions, brochures,
di agranms, cut sheets and other information furnished by the contractor
toillustrate a material, product, conponent, equipment, or systemfor
sone portion of the work / project.

Sanpl es as requested shall be physical exanples that represent
mat eri al s, equi pment or workmanshi p and establish standards by which
the work will be judged.

Sanpl es, drawi ngs, specifications, catalogs, etc., submitted to
the Project Coordinator for review shall be properly | abel ed,
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i ndi cating specific service for which the material, product, conponent,
equi pnent or systemis to be used.

Cat al ogs, panphlets, or other docunments subnmitted to the Project
Coordi nator to describe itens on which review is being requested shal
be specific. The identification of itens submtted in catal og,
panphl et, etc. shall be clearly made in ink (highlighter) or tag form
Data of a general nature will not be accepted.

Acceptance of any subnmitted data or shop drawi ngs of materi al
product, conponent, equipnent, system devices, arrangenent, and | ayout
shall not relieve the Contractor fromthe responsibility of furnishing
sanme of proper dinensions and wei ght, capacities, sizes, features,
quantity, electrically and nechanically interchangeable, quality and
installation details to performefficiently the requirenents and intent
of the contract. Such acceptance shall not relieve Contractor from
responsibility for errors, om ssions or inadequacies of any sort on
submtted data or shop draw ngs.

Shop drawi ngs shall contain job titles and reference to the
appl i cabl e drawi ng(s) and specification article or system Were the
Contractor is providing the physical design, the references are to be
cross-indexed to his design and to the system If there is a question
as to the applicability, the Contractor is responsible for explaining
to the Project Coordinator where the submittal fits into the project.

I ndi vi dual shop drawi ngs submittals that are not subnitted in the
manner described will be returned without review at the discretion of
t he Project Coordinator

Where materials or equipnent are specified to conform be
constructed or tested to neet specific requirenents, certification that
the itens provided do conformto such requirenents shall be provided.
Certification by a nationally recognized testing | aboratory that a
representative sanple has been tested to neet the requirenents, or a
publ i shed catal og specification statement to the effect that the item
neets the referenced standard, will be acceptable as evidence that the
itemconforms. Conpliance with these requirements does not relieve the
Contractor from conpliance with other requirenents of the
speci fications.

Manual and Techni cal Docunments; G DA M

The Contractor will be required to provide four (4) copies of the
manuf acturers’ installation, operations, and mai ntenance manual s and
techni cal docunents for each device type

Statenent of Warranty/ Qualifications; G DO M

The Contractor will provide a statenent of warranty based on the
Vendors’ / Manufacturers’ and the Contractor’s warranties. The
warranties are to take into consideration the nethods in which the
Owner will be operating the conplex and the training and certifications
provi ded by the Contractor / Vendor

Witten manufacturer warranty/certificati on docunentation that
the tel ecomruni cations distribution systemconplies with all applicable
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i ndustry standards listed in part 1.1 — References. This docunentation
shall be issued directly by the manufacturer providing the warranty and
assunes the issuing manufacturer has reviewed and approved all test
results submtted by the contractor for each cabl e/ strand/ conduct or
installed on the project.

The Contractor shall submt proof of certification that all the
installers are factory certified to install and test the provided
products.

The Contractor shall submit certification that all the Conmpany is
factory certified to install and test the provided products.

Record Drawi ngs; G DA M

As- Bui

During the installation, the Contractor shall maintain a record
copy of the system design, specifications, and a conplete set of the
i mpl enentation drawi ngs on the job site and nake such notations and
updates thereon as required to constitute an accurate record of al
installations pursuant to the issue of As-Built drawi ngs. These will be
used by the Quality Assurance teamto nonitor the project progress and
annot ate di screpanci es.

The Contractor shall maintain tinely and accurate records of al
device locations. Major deviations in work as actually installed from
work indicated in the drawi ngs and specifications nust be carefully
docunent ed. This record-keepi ng nust be kept current and shall be
recorded on the Contract documents as appropriate.

Contractor shall produce a legible copy of the record draw ngs
t hrough out the project when requested by the Project Coordinator

As between the Contractor and Owmer, the Specifications and the
acconpanyi ng Drawi ngs are the property of Ower and shall be returned
to Owmer at the conpletion of the Contract and before the Woirk will be
accept ed.

It Drawi ngs; G DA M

During the work’s progress, the Contractor shall record al
changes and devi ations on a set of Contract docunents. The Contractor
shall review in advance with Project Coordinator the desired depth of
detail that shall be necessary for Final Approved As- Built draw ngs.
The m nimumrequirement will be a clean and final set of the record
copy draw ngs.

Submit record drawings (As-Builts) for the installed wiring
system infrastructure per ANSI/TI A/ El A-606. The draw ngs shall show
the location of all cable term nations and | ocation and routing of al
backbone and horizontal cables. The identifier for each term nation
and cabl e shall appear on the drawi ngs as well as on an attached Exce
spreadsheet. Spreadsheet shall be broke down by Commp Room and t he
cabl es served by the given room
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Upon conpl etion of work, but before final approval, the
Contractor shall submt a hard copy upon which the installed work was
based with all the changes.

The Contractor shall annotate three (3) sets of systemdrawings to
show the as-built conditions and provide themto the Contracting
O ficer for delivery of one (1) copy to the Director of Public Wrks,
one (1) copy for the Battle Sinulation Center, and one (1) copy to the
DO M This shall include, but not be limted to, all cable types,
sizes, counts, measured distances to all splices and termi nals,
term nal nunbers and any other details and sketches necessary for
preparati on of accurate plant-in-place type record draw ngs. As-built
drawi ngs shall be submitted in electronic (AutoCad — CD/ROM and hard
copy formwithin 6 weeks follow ng project accaptance.

Test Pl an/ Reports/Results and Configuration Information; G DO M

Test plan defining the tests required to ensure that the system
nmeets technical, operational and performance specifications, 60 days
prior to the proposed test date. The test plan nmust be approved before
the start of any testing. The test plan shall identify the
capabilities and functions to be tested, and include detailed
instructions for the setup and execution of each test and procedures
for evaluation and documentation of the results.

Upon conpl etion of work, but before final approval, the
Contractor shall submt test results and configuration information as
requi red by each of the individual specification sections.

Test reports in booklet formw th witness signatures verifying
execution of tests. Test results will also be provided on 89 nm (3-1/2
i nch) diskettes and CD-ROM in ASCI| & Excel format. Reports shall show
the field tests perforned to verify conpliance with the specified
performance criteria. Test reports shall include record of the
physi cal paraneters verified during testing. Test reports shall be
submitted within [14] days after conpletion of testing.

1.6 QUALI FI CATI ONS
1.6.1 M ni mum Contractor Qualifications

Al'l work under this section shall be performed by and all equi pnent shall be
furnished and installed by a Certified Tel econmuni cati ons Contractor,
hereafter referred to as the Contractor. The Contractor shall have the
follow ng qualifications in Tel ecormmunicati ons Systens installation to be
consi dered certified

a. Contractor shall have a mninmum of (5) years experience in the
application, installation and testing of the specified systenms and
equi pnent .

b. Contractor shall be in good standing with the manufacturer
provi ding the products and system warranty docunmentati on, have been
in the manufacturers warranty program for at |least (1) full vyear
and provide proof of conmpany certification fromthe
manuf acturer(s).
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c. Al supervisors and installers assigned to the installation of this
system or any of its conmponents shall have factory certification
from each equi pment manufacturer that they are qualified to instal
and test the provided products.

d. All installers assigned to the installation of this systemor any
of its conponents shall have a m nimum of (3) years experience in
the installation of the copper and fiber optic cabling and
conmponents.

e. Contractor shall be capable of providing a designated, on-site,
non-wor ki ng Proj ect Manager/ Superintendent with Regi stered
Conmmruni cati ons Distribution Designer (RCDD) certification from
BICSI to oversee the project installation and to facilitate al
Owner correspondence throughout the course of the project with the
FLBSC Proj ect Coordi nator

f. Contractor nust provide certification for each technician
responsi ble for the final testing of the installed cabling system
Thi s includes proof that the successful testing of category 6
cabling systems has been acconplished and that the technician(s)
are al so acconplished in the testing of MM & SM optical fiber
cabling. Submt information on the testers to be used.

g. Contractor nust be licensed, bonded, and insured in the State of
Washi ngt on.

h. Tel ecomuni cations Adninistrator, normally enpl oyed by the
contractor, with a Washington State Electrical adm nistrator 09
certificate must be on site at all times while conmunications
related work is being conducted.

1.6.2 M ni mum Manuf acturer Qualifications

The equi prent and hardware provided under this contract will be from
manuf acturers that have a m ninum of (5) years experience in producing the
types of systens and equi prent specified

1.7 DELI VERY AND STORAGE

Equi pnent delivered and placed in storage shall be stored with protection
fromthe weather, humidity and tenperature variation, dirt and dust or other
contaminants. It is the responsibility of the selected contractor to
provi de appropriate storage. Coordinate any storage plans or needs with
appoi nted Owmer Representative.

1.8 FI ELD ORDERS, CHANGE ORDERS AND CHANGE CORDER REQUESTS

The followi ng provides a detailed process to follow if a change to the scope
or to the Contract is required

A Field Oder (FO wll be issued by the Project Coordinator to the
contractor. The Field Order will describe the required change

I f change does not inpact the price or affect the conpletion date of the
project the contractor shall accept the Field O der and conmplete the work as
requested. If the field order will affect the price or tine of conpletion
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the contractor nust subnit a Change Order Request, indicating with
supporting docunentation the reason a change order is required and if any,
the price adjustment associated with the change. The contractor shall not
conplete the work until witten approval is received by the contractor from
the Project Coordinator in the formof a signed Change Order that has been
processed through the appropriate channels.

If the Project Coordi nator accepts the Change Order Request, the Project
Coordi nator will then issue a Change Order authorizing the change in price
or tinme.

A written Change Order nust be signed by both the Project Coordinator and an
aut hori zed Owmer Representative prior to the contractor proceeding with the
i npl ementation of the investigated changes.

Thi s Change order nust also conply with the official processes described in
the contract documentation fromthe Architect.

1.9 PROQIECT CONDI TlI ONS

To ensure a constructible comuni cati ons cabling system the contractor

shall exam ne all draw ngs and specifications to famliarize thenselves with
the type of construction materials to be used, and the nature and extent of
work provided in other sections of the construction docunents. Any
clarifications needed shall be requested to the General Contractor (through
the appropriate channels) no later than ten (10) working days before bid
openi ng; upon contract award, contractor shall assune full responsibility
for any cost incurred due to changes as required to conplete the work as
defined in this section if questions were not asked by the indicated tine.

Verify dinmensions, correct |ocation of hardware, and | ayouts w th Project
Coordi nator before proceeding with the installation of any hardware,

cabling, and/or connections. Due to the conplex nature of this

communi cations installation it is advised that any uncertainty as to the
correctness of a task to be perfornmed by the contractor be verified with the
appropriate FLBSC or FLBSC desi gnated representative prior to performng
that task. Contractor will be liable for the correction of any inproperly
performed task that could have been clarified prior to proceeding

1.10 MANUFACTURERS

The cabling systemspecified in this docunent is based on a Panduit
connectivity and support solution. Unless explicitly noted within this
section, this shall include all patch panels, term nation franes,

term nation bl ocks, connectors, wi re managenent, faceplates, and all other
associ at ed conponents that are produced by that manufacturer. Each conponent
installed shall be the newest nodel and have the highest performance within
the product category as advertised by the respective manufacturer within
thirty (30) days of the tinme of installation

Panduit has been used as the baseline solution for this project due to sone
uni que product offerings that will best serve the clients needs and space
requi renents. O her manufacturers nmay al so provide sinilar products and
features and may be used in place of the Panduit parts so long as the
conmponent requirements and overall system objectives are explicitly net as
they would be by using a conplete Panduit sol ution.
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To maintain a conpetitive bidding situation it is advised for contractors to
bid the project using ONLY Panduit part nunbers as provided and any ot her
products required to conplete the project. Upon award and providing the
proper submittals the contractor may at that tinme be granted pernmi ssion to
substitute the specified parts with those approved alternates. Any dollars
to be saved per any approved substitution will be docunented and deducted
fromthe contract price

The cabl e portion of the project is open to all manufacturers provided that
a 20+ year warranty can be provided in conjunction with the selected
connectivity manufacturer. Appropriate documentation supporting the

cabl e/ connectivity partnership nust be provided to the Project Coordinator
prior to installation of the systemas well as upon project final testing
and acceptance

1.11 PERM TS, LICENSES, |NSPECTI ONS AND FEES

Contractor shall be responsible for obtaining any cost associated with
required permits, licenses, inspections or fees.

1.12 PRQIECT PHOTOGRAPHS
Phot ogr aphs shal |l be taken:

Prior to conceal nent of any interior or exterior conduit pathways to be
encased in concrete prior to concrete pour. Exterior conduits shall be
phot ogr aphed again prior to backfill. Photos nust be taken at such | ocations
that the entire length of the pathway is captured in the photograph

Prior to conceal nent of any other cables that will becone inaccessible after
conceal nent, such as all direct buried cables shall also be photographed

O all interior manhole wall elevations that are intended for classified
cabling as to docunent the pathway as conplete and secure for that
particul ar use.

O the entire manhole after all cables are placed and racked as conpl ete.
Of any other installation situation as required by the Project Coordinator
1.13 PERI ODI C FI ELD OBSERVATI ON REPORTS

The Project Coordinator will conduct site visits as required to nonitor the
progress and quality of the workmanship and the work environnent as well as
the surrounding facility. Any item found by the Project Coordinator to be
deficient will be docunented in a periodic Field Observation Report. The
contractor shall take appropriate actions to imediately rectify any itens
deened unacceptabl e by the Project Coordinator. The contractor shall not
wait for a hard copy of the periodic Field Observation Report if the action
required to rectify the situation is obvious and cl ear

1.14 | NSPECTI ONS AND TESTS

Except as otherwi se provided in this Contract, inspection and tests of

mat eri al and wor kmanship required by this Contract shall be nmde at
reasonable tines and at the site of the Wrk, unless the Project Coordinator
determi nes that such inspection or test of material which is to be
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i ncorporated in the Wirk shall be nade at the place of production

manuf acture, or shipnment of such material. To the extent specified by the
Project Coordinator at the tinme of determning to make off-site inspection
or test, such inspection or test shall not relieve the Contractor of
responsibility for danage to or loss of the material prior to acceptance,
nor in any way affect the continuing rights of the Owmer after acceptance of
the conpl eted Work

The Contractor shall, wi thout charge, replace any material or correct any
wor kmanshi p found by the Oamers Representative not to conformto the
Contract requirements, unless in the public interest the Omers
Representative consents toaccept such material or workmanship with an
appropriate adjustment in Contract Price. The Contractor shall pronptly
segregate and renove rejected material fromthe prem ses. The Contractor
will be charged with the additional cost of any test or inspection of the
repl aced material or corrected worknmanship

If the Contractor does not pronptly replace rejected material or correct
rej ected wor kmanshi p, the Oaner:

1) May, by contract or otherw se, replace such material or correct such
wor kmanshi p and charge the cost thereof to the Contractor, or

2) May ternminate the Contractor’s right to proceed in accordance with the
General Conditions.

The Contractor shall furnish pronptly, w thout additional charge, al
facilities, labor, and material reasonably needed for perform ng such safe
and conveni ent inspection and test as may be required by the Project

Coordi nator. All inspection and test by the owner shall be perfornmed in such
manner as not unnecessarily to delay the work. Special, full-size, and
performance tests shall be performed as described in this Contract. The
Contractor shall be charged with any additional cost of inspection when
materi al and worknmanship are not ready at the tinme specified by the
Contractor for its inspection.

Shoul d it be considered necessary or advisable by the Owmer at any tine
before acceptance of the entire Wirk to nake an exam nation of work al ready
conpl eted, by renoving or tearing out same, the Contractor shall, on
request, pronptly furnish all necessary facilities, |abor, and material. If
such work shall have been covered wi thout the approval of the Project
Coordinator, or if such work is found to be defective or non-conforming in
any material respect due to the fault of the contractor or his
subcontractors, he shall defray all the expenses of such exam nation and of
satisfactory reconstruction. If, however, such work is found to neet the
requi renments of the Contract, an equitable adjustnent shall be nmade in the
Contract Price to conpensate the Contractor

1.15 CLEANUP

The Contractor shall keep the site and surrounding area free from
accumul ati on of waste materials or rubbish caused by operations under the
Contract before leaving for the day. The Project Coordinator has the right
to call the Contractor back to performthe cleanup. If the Contractor fails
to performthe cleanup another contractor will be engaged at the Contractors
expense to performthe cleanup. Any fees resulting fromthe cl eanup of
Contractors work area will be withheld fromthe final settlenent.

DACAG67-03-R-0210 16710-12 R0O007



03015/AE/11
Battle Simulation Center, Ft. Lewis, Wa.

Upon conpl etion of the Wrk and before acceptance and final paynent will be
made, the Contractor shall clean and renove fromthe site, all surplus and
di scarded materials, temporary structures and debris of every kind. He shal
| eave the site in a neat and orderly condition at |east equal to that which
originally existed. Surplus and waste materials renoved fromthe site shal
be di sposed of in accordance with applicable |laws and regul ati ons.

It is the Contractor's responsibility to keep clean all equi prent and
fixtures provided under this contract for the duration of the project. The
facilities require an environnent of extrene cleanliness, and it is the
Contractor's responsibility to adhere to the strict regul ations regarding
procedures on the prenmises. After all tests are made and installations
conpl eted satisfactorily:

1) Thoroughly clean entire installation, both exposed surfaces and
interiors.

2) Renove all debris caused by work

3) Renove tools, surplus, materials, when work is finally accepted.

1.16 PROQIECT CLOSEOUT

A portion of the Contract anopunt will be retained until the Ower deternines
by inspection that all provisions of the project docunents have been
fulfilled and certifies that all other provisions of the Agreenent have been
fulfilled.

Prior to release of this retainage, the Contractor shall have provided al
required docunentation, perforned all required tests and have conpleted the
work to the satisfaction of the Project Coordinator. In addition, any
certifications required by local or governnental authorities having
jurisdiction that should have been transferred to the Oamer shall be

recei ved

1.17 ACCEPTANCE

After the successful installation inspections and functional testing by the
Proj ect Coordi nator and Contractor, the Project Coordinator will determ ne
if there are any open issues or discrepancies and notify the Contractor
Upon conpl etion or determned failure, the Project Coordinator will issue
witten notification to the Contractor as to the status of the installation
accept ance

1.18 QUALITY ASSURANCE

The Project Coordinator will performinspections in evaluation and
functional testing of the subsystens as conpleted and the total systens. The
Contractor will be responsible for assisting with these functionality and
performance tests. The Denonstration setup will be the benchmark for
conparison of the results. Failure of the subsystens and/or systens to
performas specified will be considered as a failure to perform under the
Terms and Conditions.

The Contractor shall lead in an overall Quality Assurance Program
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All materials used shall bear the Underwiters’ Laboratory, Inc. |abel
provi ded a standard has been established for the materials in question

Al'l products, conponents, devices, equipnment, and materials shall be new and
unused, clean, free of defects, and free of danmage and corrosion

Manuf acturers of equi prment shall be firns regularly and currently engaged in
the production of equipnent and accessories provided

Apply and install materials, equipnment, and specialties in accordance with
manuf acturers witten instructions. Conflicts between the manufacturer’s

i nstructions and the contract docunents shall be referred to in witing to
the Project Coordinator for resolution.

PART 2 PRODUCTS
2.1 MATERI ALS AND EQUI PMENT

Mat eri al s and equi pnent to be used on this project shall be selected from
the specified products in this docunent. Materials and equi pnent shal
conformto the respective publications and other requirenments specified
bel ow and to the applicable requirenments of NFPA 70.

2.2 | NTRA- BUI LDI NG/ | NTER- BUI LDI NG COPPER & OPTI CAL FI BER BACKBONE CABLES

Defined in this section are the products and cables required to provide
copper and fiber interconnectivity between all of the Comm Roons and NOC
Roonms within the facility and the required products to connect the facility
to the main Post (DO M backbone/ Bl dg. 2003.

2.2.1 Backbone Cabl e (Copper) (Voice) - Intra-building

Copper backbone cable required within the FLBSC shall neet the requirenents
of ANSI/TI Al El A-568-B for Category 3 100-ohm unshiel ded twi sted pair cable
Cabl e shall be | abel-verified. Cable jacket shall be factory marked at
regul ar intervals indicating verifying organization and performance | evel
Conductors shall be solid anneal ed bare, un-tinned copper, 24 AWG (0.5nm).
Ri ser/ backbone cable will be required for this projects Intra-building
backbone. Tie cables between the vari ous NOC spaces and routed in overhead
tray may be CMR rated nmulti-pair cable. All copper backbone cabl es feeding
fromthe NOC spaces to other facility Comb Roons (via under slab conduits)
will not require the use of PE-89 or other jell-filled cable per DO M
Hence, standard CMR rated cable is acceptable. Confirmthis with DO M
representative prior to installation

a. Specified Manufacturer
Gener al / Essex/ Bel den/ Mohawk or Equal (CWVR)

2.2.2 Backbone Cable (Optical Fiber) (MM (Data) - Intra-building

Optical fiber backbone cable required within the FLBSC shall neet the
requi renents of ANSI/TIA/ El A-568-B for 50 umnulti-node optical fiber
cables. Cable shall be |abel-verified. Cable jacket shall be factory
marked at regular intervals indicating verifying organization and
performance level. Cable shall be rated for indoor/outdoor use and conply
with NFPA 70. Strand counts vary and are indicated on construction
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drawi ngs. Availability of 2 - 144 strands shall be available. MM fiber
shall be capabl e of supporting 10 G g Ethernet @distance of at |east 85
neters at the 850 nm wi ndow.

a. Specified Manufacturer
Ber k- Tek Adventum (G galLite) or Equa

2.2.3 Backbone Cable (Optical Fiber) (SM (Data) - Intra-building

Optical fiber backbone cable required within the FLBSC shall neet the

requi rements of ANSI/TIA/El A-568-B for single-node optical fiber cables
Cabl e shall be | abel-verified. Cable jacket shall be factory marked at
regular intervals indicating verifying organization and performance |evel
Cabl e shall be rated for indoor/outdoor use and conply with NFPA 70. Strand
counts vary and are indicated on construction draw ngs.

a. Specified Manufacturer
Ber k- Tek Adventum or Equa

2.2.4 Backbone Cabl e (Copper) (Voice) — Inter-building - OSP
OSP copper cabl e and connection gear to/fromBSC will be included in the
Qutside Plant specifications. Section 16711 will be rel eased as an addendum

and cover all OSP rel ated work and term nations.

2.2.5 Backbone Cable (Optical Fiber) (SM (Data) — Inter-building - OSP
OSP fiber optic cable and connection gear to/fromthe BSC will be included
in the Qutside Plant specifications. Section 16711 will be rel eased as an

addendum and cover all OSP related work and term nations.
2.2.6 Hori zontal Cable (Copper) (Voice/Data) - Intra-building

Hori zontal cable shall exceed the requirenents of ANSI/TIA/ El A-568-B for
Category 6 cable. Cable shall be |abel-verified and nust provide conductor
pair separation by utilizing a + or x type center separator or individua
conductor pair pathways integrated into the cable sheath design. Cable
jacket shall be factory marked at regular intervals indicating verifying
organi zati on and performance level. Cable shall be rated CVR per NFPA 70.

a. Specified Manufacturer
Mbhawk/ CDT AdvanceNet
Ber k- Tek LanMark 1000
Bel den Medi aTwi st or Equa

2.2.7 Hori zontal Cable (Copper - Coaxial) (Data/Video) - Intra-building

Hori zontal coaxial cable shall neet or exceed the requirenents of

ANSI / TI A/ El A-568-B for 75 Ohm (RG 6) coaxial cable. Cable shall be |abel-
verified and have a quad shield. Cable jacket shall be factory nmrked at
regul ar intervals indicating verifying organi zation and perfornmance |evel
Cabl e shall be rated CMR per NFPA 70. Cable shall be tested to have a
frequency range of at least 2.2 GHz.

a. Specified Manufacturer
Commscope 5740R  or Equa
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2.

2.8 Hori zontal Cable (Copper - Coaxial) (Voice/Data) - Intra-building

Hori zontal coaxial cable shall neet or exceed the requirenents of

ANSI / TI A/ EI A-568-B for 50 Ohm (RG 58) coaxial cable. Cable shall be | abel-
verified. Cable jacket shall be factory marked at regular intervals

i ndicating verifying organi zation and performance |evel. Cable shall be
rated CVMR per NFPA 70.

a. Specified Manufacturer
Comrscope 3130 or Equa

. 2.9 Hori zontal Cable (Optical Fiber) (MM (Data) - Intra-building

(4) strand horizontal optical fiber cable shall meet the requirenments of
ANSI / TI A/ El A-568-B for 50 umnulti-node optical fiber cables. Cable shal
be | abel -verified. Cable jacket shall be factory narked at regul ar
intervals indicating verifying organization and performance |level. Cable
shall be rated CVR per NFPA 70.

a. Specified Manufacturer
Berk-Tek Prem se Distribution (G gaLite) or Equal

.2.10 Hori zontal Cable (Optical Fiber) (SM (Data) - Intra-building

(4)strand optical fiber cable shall neet the requirenents of ANSI/TIA ElIA-
568-B for single-node optical fiber cables. Cable shall be |abel-verified
Cabl e jacket shall be factory narked at regular intervals indicating
verifying organi zation and performance |evel. Cable shall be rated CVR per
NFPA 70.

a. Specified Manufacturer
Ber k- Tek Premise Distribution (G gaLite) or Equal

.3 WORKSTATI ON HARDWARE — 4 PORT SCENARI OS (WALL/ OVERHEAD TRAY/ WAP' S)

Har dware shall be in accordance with ANSI/TI A/ El A-568-B. The single gang
faceplate solution described belowis required for the all 4 port wal
outlets, and all wireless access point ceiling |ocations.

.3.1 Tel ecommuni cati ons Qutl et Facepl ates — Singl e-gang

Qutl et faceplates shall be single-gang pl ates capabl e of housing up to 6

i ndi vi dual jack nodul es. Faceplates shall provide integrated | abel w ndows
to allow for protected outlet |labeling. The faceplate solution shal
require 1/3 sized nodular inserts to house the jacks within the plate,
providing flexibility for future additions and front | oading capabilities.

a. Specified Manufacturer
Panduit or Equa
Part # CBE** (Executive single gang FP frame)

. 3.2 Tel ecomruni cations Qutlet Faceplate Mdules — 1/3 size nodul es

To popul ate the facepl ates descri bed above (3) - 1/3 size nodules will be
required for each faceplate. This solution will allow for the Owmer to be
able to add 2 nore jacks in the future if required to each facepl ate.
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Installation will require (2) nodul es that accept jacks and (1) nodul e that
is a 1/3 size bl ank.

a. Specified Manufacturer
Panduit or Equal

Part # CHF2M*- X (1/3 size insert for jacks - flat)
Panduit or Equal
Part # CHB2M*- X (1/3 size blank insert)

2.3.3 Tel ecomruni cations Qutlet Jacks — 4 jack wall outlets, and 4 jack WAP
outlets, overhead PP

Most of the cables termnated in the above faceplates will termnate with
category 6 jacks. Jacks shall neet or exceed the category 6 performance
standards defined in ElI A/ TI A-568-B and be warrantable with the chosen cable
manuf act ur er.

Also required will be the use of 6-pin, RJ-14 jacks for the term nation of
any voice designated cable terninations at the work area (see draw ngs and
| egend). Jacks nust cone in various colors as required and be accepted by
the specified faceplate and or patch panels per draw ngs.

Cabl e tray nounted patch panels with wire nmanagers nounted to support
brackets will be required throughout the facility. See draw ngs for detail
and | ocati on.

a. Specified Manufacturer
Panduit or Equal

Part # CJ688T3** (Category 6 jack)

Part # CJ66xx (RJ-14's)

Part # CPP48VBL (for tray mounted PP)
Part # NCVH2 (for hangi ng PP)

Part # OR- 60400235 (Hangi ng PP bracket)

2.4 WALL/ FLOOR MOUNTED CRUZ BOXES

Thr oughout the facility there will be “Cruz Boxes” |ocated on the walls and
inthe floor. A Cruz box cones in two variations the Standard Cruz box
(designated on the prints and the I egend as a square with a Cin it) and a
Hybrid Cruz box (designhated as a square with a Cin it and a raised H above
that). The materials requirenents for the Cruz boxes (both versions) will
be the sane for both the wall and fl oor applications (lnserts only -

facepl ate bezel to be from Spider Manufacturing and provided by the

el ectrical contractor. Conmunications contractor will be responsible for
provi ding facepl ates, nodul es, cable, term nations, |abeling, and testing.
Al Cruz box locations, Wall and Floor, will consist of (8) single-gang
facepl ate openings (2 — 4 gang openi ngs).

2.4.1 St andard WAl I/ Fl oor nounted Cruz boxes — Faceplates and Inserts

Provide the required faceplates and inserts to fully populate the wall/floor
nount ed Cruz boxes (synbol = a square w C) as shown on sheet T701 Detail # 1
& 3. In this Standard Cruz box scenario the top (4) single-gang openings
will be fully popul ated and the |l eft single-gang opening on the |ower row
will also be popul ated though not conpletely. The renmaining (3) single-gang
openings will be blanked off using the sanme style faceplate and required
nunber of blank inserts to maintain a uniform]look throughout the project.
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a. Specified Manufacturer
Spi der Manuf act uring
Part # PA308 (Panduit M ni-Com adapter plate)

Pandui t

Part # CVMBP*** (M ni - Com bi ndi ng post nodul e for
MSE/ FM — connecti ons)

Pandui t

Part # CHF2M*- X (1/3 size insert for jacks - flat)

Pandui t

Part # CHB2Mr*-X (1/3 size blank insert)

Pandui t

Part # CvB**- X (1-port blank insert)

2.4.2 Hybrid Wall nmounted Cruz boxes — Faceplates and Inserts

Provide the required faceplates and inserts to fully populate the wall/floor
nmount ed Hybrid Cruz boxes (synmbol = a square w C and a raised H as shown on
sheet T701 Detail # 2 & #4. In this Hybrid Cruz box scenario the top (4)

si ngl e-gang openings will be fully populated and all of the | ower gangs wl |l
have sone variation of jacks in themas well. Various blanks will be
required to maintain uniformty. All unpopul ated ports nust be bl anked
accordingly.

a. Specified Manufacturer
Spi der Manuf acturing
Part # PA308 (Panduit M ni-Com adapter plate)
) .

Spi-der—Manul-acturing . .

Part CR—322(Ot OR-cS M-ni—Com-adapter—p ate—-o
hSEllplsgllest ﬁ'S) May—not bﬁ ?qj. od
J-ns‘e'pt_by_t_h'e—t_._m'f_._F‘s't_a'l_l_&t_._g'n_. i i i O

Pandui t

Part # CVMBP*** (M ni - Com bi ndi ng post nodul e for
MSE/ FM — connecti ons)

Pandui t

Part # CHF2MF*-X (1/3 size insert for jacks - flat)

Pandui t

Part # CHB2M*- X (1/3 size blank insert)

Pandui t

Part # CvB**- X (1-port blank insert)

2.4.3 Connector requirements for Standard Cruz boxes

Provi de the required connector modules to termnate all cables in the
Standard Cruz box as specified. See Detail # 1 & 3 on Sheet T701. Facepl ate
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#1 requires (6) binding post connectors, FP #2 requires (6) binding post
connectors, FP #3 requires (6) binding post connectors, FP #4 requires (6)
category 6 RJ-45 connectors, FP #5 requires (3) category 6 RJ-45 connectors
and (2) RJ-14's and FP#6, 7, & 8 require blanks (3) faceplates and (9) 1/3
si ze bl anks.

a. Specified Manufacturer
Spi der Manuf acturing
Part # PA308 (Panduit M ni-Com adapter plate)
) .
Spi-der—Manul-acty ;gl L ndi

Ortronics
Part # O0R- 63700044~ xx—{Bi-nding—post—assenbly)
Part nunber may changeto—one provided by
Panduit by installationtime— Confirmwth
Engineer/local Panduit representative priorto
installation—
Pandui t
Part # CVMBP*** (M ni - Com bi ndi ng post nodul e for
MSE/ FM — connecti ons)
Pandui t
Part # CJ688T3** (Category 6 jack)
Pandui t
Part # CJ66xx (RJ14 jack)
* Al jack inserts shall be col or coded per Project Coordinator/ Facility
requi renents. Coordinated various color requirenents prior to ordering and

installing.
2.4.4 Connector requirements for Hybrid Cruz boxes

Provi de the required connector nodules to termnate all cables in the Hybrid
Cruz box as specified. See Detail # 2 on Sheet T701. Faceplate #1 requires
(6) binding post connectors and nodul e inserts, FP #2 requires (6) binding
post connectors and nodul e inserts, FP #3 requires (6) binding post
connectors and nodul e inserts, FP #4 requires (2) “F’ type coaxia
connectors (RG6), (1) 1/3 size blank insert (mddle), and (2) BNC type
coaxi al connectors (RG58), FP #5 requires (6) category 6 RJ-45 connectors,
FP #6 requires (3) category 6 RJ-45 connectors, and (2) RJ-14's, FP #7
requires (4) ST adapter nmodul es (and the MM connectors to term nate the
strands behind the adapter), and (1) 1/3 size blank (m ddle), and FP#8
requires (4) ST adapter nmodul es (and the SM connectors to terninate the
strands behind the adapter), and (1) 1/3 size blank (middle).

a. Specified Manufacturer
Spi der Manuf acturing
Part # PA308 (Panduit M ni-Com adapter plate)
g : :
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Pandui t
Part # CMBP*** (M ni - Com bi ndi ng post nodul e for
MSE/ FM — connecti ons)

Pandui t

Part # CMFBA* * (“F" connector nodul e)

Pandui t

Part # CMVBA* * (50 Ohm “BNC’ connector nodul e)

Pandui t

Part # CJ688T3** (Category 6 RIJ-45 jack)

Pandui t

Part # CJ66** (RJ-14 j ack)

Pandui t

Part # CMST (ST Adapter Module — for MM & SM

Pandui t

Part # FSTMBL (50 um WM ST fiber connectors)

Pandui t

Part # FSTSBU (SM ST fiber connectors)
* All jack inserts shall be color coded per Project Coordinator / Facility
requi renents. Coordinate various color requirenments prior to ordering and

i nstalling.
2.5 ALL PROJECT REQUI RED PATCH CORDS (WORK AREA)
Include the below listed patch cord quantity pricing in your project total

I ncl ude Copper, Optical fiber (MM & SM, Coaxial, and Cross-connection wire
necessary to connect/interconnect every (1009 port present in ALL Commo
Roons and NOC Roons.

I ncl ude Copper, Optical fiber (MM & SM, and Coaxial patch cords necessary
to connect every (100% port present in the Administrative work areas.

I ncl ude Copper, Optical fiber (MM & SM and Coaxi al patch cords necessary to
connect/interconnect (1009 of the ports present in the sinulation spaces
and ot her offices, conference roons, and support spaces throughout the
facility.

Al so provide separate per piece pricing for each of the below |listed Part
# s with bid docunents. Owner nay elect to purchase or require nore patch
cords than what is listed

a. Specified Manufacturer
Panduit O Equal

Part # UTPCTGX** (X Cat 6 cord, Wbrk Area, Col or TBD)
Pandui t

Part # UTPCTGX** (X Cat 6 cord, Closet, Color TBD)
Pandui t

Part # F5D2-2M* (X' 50 um MM ST-ST fiber junper, WA)
Pandui t

Part # F5D2-2M* (X 50 um MM ST-ST fiber junper, TR)
Pandui t

Part # FOD2- 2M* (X SM ST-ST fiber junper, Work Area)
Pandui t
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2.

Part # FOD2-2M* (X SM ST-ST fiber junper, Closet)
Manuf act urer XXX

Part # TBD (75 Ohm coaxi al patch)
Manuf act urer TBD

Part # TBD (50 Ohm coaxi al patch)
Manuf act urer TBD

Part # TBD (Cross-connect wre)

6 NETWORK OPERATI ONS CENTER (NOC) AREA ROOM BUI LD OUT

The rooms considered to be in the NOC area are as follows; (120 A-F)

DA M DSN/ NI PRNET/ Conmo Room LH Reach, Sim Stim C2Wan, MSE/FM and Sl PRNET.
Each room may have varied requirenents fromthe other. Sone requirenents
pertain to all roons in the NOC area and will be expressed as "All NOC area
rooms require." Room specific requirenents will be broken out by room nane.

.6.1 Tel ephone Backboard

All NOC area roonms require 4 X 8 X 3/4” plywod backboard to be provi ded
on all walls. Plywod shall be painted with (2) coats of fire retardant
paint (gray or white) and provided by the Conmunications contractor

.6.2 Overhead Cable Tray

All NOC area roons require the installation of overhead cable tray as show
on prints. Include all supports, connections, waterfalls/drop-outs, wall-
sl eeves (coordinate with Electrical Contractor to confirmresponsible
party), transitions, tooling, rack clanps, and groundi ng necessary to
provi de a conmplete routing system Cable tray shall be center hung,
seismically braced to | ocal code, connected using splice washer system and
provi ded by the Communi cations contractor. Tray nust be installed using
recommended manuf acturer nethods and tooling. Tray shall be Black in color

a. Specified Manufacturer
Fl extray/ GS Metal s or Equal

Part # FT4x24x10BLE (24" | adder/tel ecomtray)
Part # FT4x12x10BLE (12" | adder/tel ecomtray)
Fl extray/ GS Metal s or Equa

Part # Include Al required m scell aneous pieces to

conpl ete the system

.6.3 19" Tel ecom Equi pnment Rack

All NOC area rooms other than DO M and MSE/ FM require the installation of
standard 19” equi pnent racks as shown on prints. |DF area within the DO M
space al so requires 19" racks (See prints). Racks shall be black in color
Install all racks as shown on prints even if not currently being occupied by
term nations or equipnent. Racks shall be mounted to the floor for base
support and attach to the overhead cable tray system

Al'l Tel econmuni cati on/ Equi pnent racks identified in section 16710 and 16711
shall be seismically braced per governing code and approved by a structura
engi neer.

a. Specified Manufacturer
Panduit or Equa
Part # CVR19X84 (St andard Equi pnent Rack)
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2.6.4 Vertical Cable Managenment — 19” racks

Al installed 19" racks will be equipped with 8" vertical w re nanagers as
detailed on drawings. (1) 8" vertical wire manager shall be installed on
the end of each rack rowwith (1) 8" vertical wire nanager installed between
every two racks. Reference individual Commob/NOC room details (T500's).
Vertical wire mangers will have integral bend radius control supports to
manage the transition frompatch panel to vertical manager w thout the need
for horizontal cable nmanagenent, w re manager finger spacing shall align
with rack spaces, shall have built in cable managenent spools, and dua

hi nged, netal, full length doors front and rear. Wre managers shall be one
pi ece units.

a. Specified Manufacturer
Panduit or Equa
Part # NCW8 (8" vertical wre manager)

2.6.5 Term nation Franes — DO M & MSE/ FM

Al'l termnation requirenments related to outside plant work will be rel eased
as an addendum At a mininmum antici pate the use of Newton Tel co Franes,
Marconi wall mounted building entrance protection blocks, Marconi rack
mounted R399's with 100" tip cables, and necessary fuses.

2.6.6 19" Rack mount LIU (Fiber Optics)/Connectors/Adapter Pl ates

As indicated on prints many of the 19" equi pnent racks will house optica
fiber termnations. Enclosures required to house those term nations shal
be either a 3 RU 54/108 strand capabl e encl osures or 72/144 strand capabl e
encl osures as indicated on drawings. This is the ternination requirenents
for all intra-building horizontal and optical fiber cable term nations.

a. Specified Manufacturer
Panduit or Equa

Part # FRME3 (3 RU optical fiber enclosure)
Part # FRVE4 (4 RU optical fiber enclosure)
Part # FAPE6WST (6 pack pre-loaded ST adapter)
Part # FSTMBL (MM ST connector - Bl ack)

Part # FSTVMRD (MM ST connector - Red)

Part # FSTSBU (SM ST connector)

2.7 COVMO ROOM BUI LD OUT

Each Comm Roomin the facility will require build out. Racks (19"), wire
managenment, backboards, and cable tray are the sane as |listed above for the
NOC Spaces. These Conmpo roons will require the addition of patch panels,
connectors, fiber optic term nations and panels, wall nounted gear, etc.
Sone of these products will also be required as specified in the NOC Roons.

2.7.1 Patch Panel s
The patch panels to be used on this project shall be “V' shaped and not

require the use of horizontal cable managenent. Patch panels shall be
nodul ar, accepting individual nulti-nedia nodules, occupy 2 rack units of
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codi ng of nodul es. Panels nust be capabl e of

panel .

space, and allow for the color
supporting 48 connections per
a. Specified Manufacturer
Panduit or Equa
Part # CPPLA72VWBL (Flying V, 32 RU, 72 port PP)
* Coordinate insert colors prior to purchase and installation

2.7.2 Val | Mounted Term nal Franes/ Bl ocks

Many of the Commp Roons will be fitted with wall nounted Homaco franes to
support the term nation of Red and Bl ack copper backbone cabling in the
facility. Wall frames will be fitted with 66 type blocks. Units shall

i nclude some form of w re managenent vertically.

a. Specified Manufacturer
Homaco or Equal
Part # 50M 400W (400 Pair wall nount frane)
50M 900W (900 Pair wall nount franme)
50M 1500W (1500 Pair wall mount frane)
H66ML- 50 (66 bl ocks)

*

require the use of Telco style franes
May be Newton product or
rack quantities.

MSE/ FM cabl e end terminations wll
with 66 blocks. Frame type to be determn ned.
Homaco. Anticipate their use. Reference draw ngs for
pairs to be terninated.

Al l

2.7.3 Coaxi al rack mounted nodul ar panel s

48 port nodul ar type, Flying V multi-media patch panels will be required to
support the term nation of horizontal coaxial cabling in the facility.

Cabl es shall be dressed in neatly with RG 6 cables termnating to one side

of the panel and RG 58 cables term nating on the other side of the panel.

a. Specified Manufacturer
Panduit or Equal
Part # CPPLA48WBL (48 port, 2RU nodul ar patch panel)
Part # CMFBA* * (75 Ohm RG- 6, F type conn./nodul e)
Part # CMVBA* * (50 Ohm RG-58, BNC conn./ nodul e)
2.7.4 CABLE TRAY
Ref erence Section 2.6.2
2.7.5 TELEPHONE BACKBOARD
Ref erence Section 2.6.1
2.7.6 UNI NTERRUPTI BLE POAER SUPPLY (UPS)
UPS shall be rack mounted, 2200 VA, 120 VAC - 120 VAC, continuous duty,

“true on-line type",

designed to provide high quality regul ated conditioned

uninterruptible alternating current power to LAN switches.

UPS shall consist of a single-line unit conplete with rectifier/battery
charger, batteries, inverter, output receptacles (4 each NEMA 5-15R and 2
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each 5-20R) and all other required electrical and mechani cal equipnent,
devices, etc.

Modes of Operati on:

1. Normal - UPS shall provide conditioned AC power to the load fromthe
normal power building power distribution systemor the energency/standby
engi ne generator set, while sinultaneously float charging batteries.

2. Energency - Upon degradation or failure of the normal power supply, the
| oad shall be supplied by the UPS batteries. There shall be no interruption
of power while switching fromnormal to the batteries or while switching
frombatteries back to normal power. |[If the batteries are exhausted before
normal power is restored, the UPS shall shut down automatically.

Recharge - Upon restoration of normal power, even if the batteries are

di scharged below linmits the UPS shall re-start, the rectifier/charger shal
awaken and gradually assunme both the output and battery re-charge | oads.

Input filtering shall be provided to reduce reflected input current
distortion to 10% or less at full load, and to inprove input power factor to
nm ni nrum 90% at any | oad

Batteries shall be seal ed maintenance free type designed for UPS service
Batteries shall have sufficient capacity to maintain UPS full |oad output
for a mininmumof 10 minutes. The batteries shall be operated in floating
node under nornml operating conditions.

. 8 M SCELLANEOUS PRODUCTS

M scel | aneous infornmation relating to material is included in this section

.8.1 10% Stock Materia

Include in this project is the procurenent and turn over to the Facility an
addi ti onal 10% of each of the products used to conplete the project. These
extra products will be used by the facility for unanticipated additions or
changes required in the future. 10% overage of products will be stocked by
the Omer. When 10%is less than 1 itemprovide 1 item Round odd
percentages to the nearest 5 or 10. Exanple - installed 47 blue cat 6 jacks
on the project. Provide Owmer 5 extra jacks in original packaging

.8.2 Category 6 Tester

Included in the project shall be the purchase of a new Fl uke DSP 4300 cabl e
tester. This tester shall be used by the Omer to confirm contractor
testing and workmanship. Unit shall be in original packagi ng upon turn over
to the Owmer. Al required test |eads shall be included to test the copper
and optical fiber cabling being installed on the project.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Syst em conponents and appurtenances shall be installed in accordance with
NFPA 70, manufacturer's instructions and as shown on construction docunent
drawi ngs. Necessary interconnections, services, and adjustnents required
for a conplete and operable signal distribution systemshall be provi ded
Conponents shall be | abeled in accordance with ANSI/TI A/ El A-606. Wring
shal |l be installed in accordance with ANSI/TI A/ El A-568-B. W ring, and
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term nal blocks and outlets shall be marked in accordance with ANSI/TI A El A-
606. Cables shall not be installed in the same cable tray, utility pole
conmpartnent, or floor trench conpartment with ac power cables. Cables not
installed in conduit or wi reways shall be properly secured and neat in
appearance and, if installed in plenuns or other spaces used for
environnental air, shall conply with NFPA 70 requirenents for this type of
installation.

3.1.1 Hori zontal Distribution Cable

The rated cable pulling tension shall not be exceeded. Cable shall not be
stressed such that tw sting, stretching or kinking occurs. Cable shall not
be spliced. Fiber optic cables shall be installed either in conduit or
through inner duct in cable trays to prevent nicrobending | osses. Copper
cable not in a wireway shall be suspended a m ni rum of 8 inches above
ceiling grid by cable supports spaced no greater than 48 inches apart.
Cabl e shall not be run through structural menbers or in contact with pipes,
ducts, or other potentially danaging itens. Placenent of cable parallel to
power conductors shall be avoided, if possible; a mninmmseparation of 12
i nches shall be mmintai ned when such pl acenent cannot be avoi ded. Cables
shal |l be term nated; no cable shall contain unterm nated el enents. M ninum
bendi ng radi us shall not be exceeded during installation or once installed
Cabl e ties shall not be excessively tightened such that the transni ssion
characteristics of the cable are altered. |In raised floor areas, cable
shall be installed after the flooring system has been installed

3.1.2 Copper and Fi ber Optic Backbone Cable - Intra-building

Cabl e bend radius shall not be less than ten times the outside dianeter of
the cable during installation and once installed. Mxinmmtensile strength
rating of the cable shall not be exceeded. Cable shall not be spliced

3.1.3 Tel econmmuni cati ons CQutl ets
3.1.3.1 Facepl at es

As a mnimum each jack shall be labeled as to its function and a uni que
nunber to identify cable link. Jacks shall be term nated using TIA 568B or
A wiring configuration as determ ned by Owmer. Color code jacks as

i ndi cated on drawings. Refer to drawi ngs for proper outlet configurations.

3.1.3.2 Cabl es

Unshi el ded twi sted pair and fiber optic cables shall have a m ni rum of 150
nm (6 i nches) of slack cable | oosely coiled into the tel ecomrunications
outl et boxes. M ni mum manufacturers bend radius for each type of cable
shal | not be exceeded

3.1.3.3 Pull Cords
Pull cords shall be installed in all conduit serving tel ecommunications
outlets which do not initially have cable installed. Pull cords are also

required in all conduit runs that cable has been installed

3.1. 4 Ter m nal Bl ocks
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Term nal bl ocks shall be mounted in orderly rows and columms. Adequate
vertical and horizontal wire routing areas shall be provided between groups
of blocks. Industry standard wire routing guides shall be utilized. Use
drawings to identify term nation frame | ocations.

3.1.5 Unshi el ded Twi sted Pair Patch Panels

Pat ch panels shall be mounted in equi pnent racks with sufficient nodul ar
jacks to acconmodate the installed cable plant. Horizontal w re managers
are not required between patch panels. However a Panduit WWMPH2 shall be
installed at the very top and very bottom of each rack. These nanagers will
be used to transport cable fromone side of the rack to the other as
required.

3.1.6 Fi ber Optic Patch Panels

Pat ch panels shall be mounted in equi pnent racks with sufficient ports to
accommodate the installed cable plant plus 10 percent spares. A slack |oop
of fiber shall be provided within each panel. Loop shall be a mininmmof 10
feet in length or provided as reconmended by the manufacturer whichever is
greater. The outer jacket of each cable entering a patch panel shall be
secured to the panel to prevent novenent of the fibers within the panel
usi ng clanps or brackets specifically manufactured for that purpose

3.1.7 Equi pnent Racks

Open frame equi pment racks shall be bolted to the floor using specified

rai sed floor nounting brackets. Wre nmanagers shall be bolted or screwed to
racks. Racks shall be installed | evel and anchor to the overhead cable tray
as well. Ganged racks shall be bolted together. Seismic bracing is

requi red.

3.1.8 Rack Mbounted Equi pnent

Equi pmrent to be rack nounted shall be securely fastened to racks by neans of
the manufacturer's recomended fasteners.

3.1.9 Spare Parts

The Contractor shall provide spare parts data for each different item of
mat eri al and equi pnent specified, after approval of the related subnittals
and not later than the start of the field tests.

3.2 TERM NATI ON

Cabl es and conductors shall sweep into termnation areas; cables and
conductors shall not bend at right angles. Manufacturer's mnimum bendi ng
radi us shall not be exceeded. When there are nmultiple systemtype drops to
i ndi vidual workstations, relative position for each system shall be

mai nt ai ned on each systemtermnination block or patch panel

3.2.1 Unshi el ded Twi sted Pair Cabl e

Each pair shall be term nated on appropriate outlets, term nal blocks or
patch panels. No cable shall be untermi nated or contain unterm nated

el enents except on workstation ends of voice designated cables. Pairs shal
remain twisted together to within the proper distance fromthe term nation

DACAG67-03-R-0210 16710-26 R0O007



03015/AE/11
Battle Simulation Center, Ft. Lewis, Wa.

as specified in ANSI/TI A/ El A-568-B. Conductors shall not be danmaged when
renoving insulation. Wre insulation shall not be damaged when renpving
outer jacket.

3.2.3 Coaxi al Cabl e

Home run type station cables shall be termi nated at each end. Backbone
cabl es shall be terminated with appropriate connectors or end-of-1ine
term nators as required. Loop-type cable systens shall be termnated with
appropriate drop connectors and term nators as required. Backbone cable
shield conductor shall be grounded to communi cations ground at only one
poi nt and shall not make electrical contact with ground anywhere el se

3.2.4 Fi ber Optic Cable

Each fiber shall have connectors installed on both ends. The nmated pair
| oss, without rotational optimzation, shall not exceed 1.0 dB. Fiber optic
connectors shall be installed per EIA ANSI/TI A/ El A-568-B

3.3 GROUNDI NG

Signal distribution systemground shall be installed in the

tel econmuni cations entrance facility and in each tel ecormuni cati ons cl oset
in accordance with EIA ANSI/TI A/ El A-607 and Section 16415 ELECTRI CAL WORK
| NTERI OR.  Equi pnent racks shall be connected to the electrical safety
ground.

3.4 ADDI Tl ONAL MATERI ALS

The Contractor shall provide 10% extra nmaterial for all elements of the
t el econmuni cations installation. This includes patch panel, patch cords,
faceplates, jacks, etc. Extra materials will provide FLBSC with stock
necessary to facilitate i nmedi ate changes as required to the network and
di ctated by the exercise taking place.

3.5 ADM NI STRATI ON AND LABELI NG

3.5.1 Label i ng

3.5.1.1 Label s
Al'l |l abels shall be in accordance with EIA ANSI/TI A/ El A-606. Contact diff
Hawkswood at DO M for detailed | abeling requirenents. Labeling requirenents
are defined in section 16740 of the Fort Lewis PW Design Guide which is

avail able on their web page or can be received via email from Ciff upon
request. hawkc@ew s.army. ml

3.5.1.2 Cabl e
All cables will be | abeled using color |abels on both ends with identifiers
per EIA ANSI/TI A/ El A-606 and in accordance with DO M approved | abeling

schene and net hods.

3.5.1.3 Term nati on Har dwar e
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Al'l workstation outlets and patch panel connections will be |abel ed using
color coded | abels with identifiers per EIA ANSI/TIA/ El A-606 and in
accordance with DO M approved | abeling schenme and mnet hods

3.6 TESTI NG

Mat eri al s and docunentation to be furnished under this specification are
subject to inspections and tests. All conponents shall be term nated prior
to testing. Equipment and systens will not be accepted until the required

i nspections and tests have been made in accordance with the approved Test
Plan submitted by the Contractor, denobnstrating that the signal distribution
system confornms to the specified requirenents, and that the required

equi pnment, systens, and docunentation have been provided. The Contractor
shall submit Test Reports as they are conpleted

3.6.1 Unshi el ded Twi sted Pair Tests

Al netallic cable pairs shall be tested for proper identification and
continuity. All opens, shorts, crosses, grounds, and reversals shall be
corrected. Correct color coding and term nation of each pair shall be
verified in the comunications closet and at the outlet. Horizontal wring
shall be tested fromand including the term nation device in the

communi cations closet to and including the nodular jack in each room
Backbone wiring shall be tested end-to-end, including term nation devices,
fromternm nal block to termnal block, in the respective comrunications
closets. The test shall be conpleted and all errors corrected before any
other tests are started

3.6.2 Category 6 Circuits

All category 6 circuits shall be tested using a test set that neets the
Class |l accuracy requirenents of EIA TIA EI A-TSB-67 standard, including the
additional tests and test set accuracy requirenments of EIA ANSI/TI Al El A-568-
B.2-1. Testing shall use the Basic Link Test procedure of EIA Tl A/ El A-TSB-
67, as supplenmented by EI A ANSI/TI A/ El A-568-B. 2-1. Cables and connecting
har dware which contain failed circuits shall be replaced and retested to
verify the standard is net.

3.6.4 Coaxi al Cabl e

Cabl e shall be tested for continuity, shorts and opens. Characteristic

i npedance shall be verified over the range of intended operation. Cable

I ength shall be verified. Cable shall be sweep tested for attenuation over
the range of intended operation

3.6.5 Fi ber Optic Cable

Unl ess stated otherwi se, tests shall be perfornmed from both ends of each
circuit. Connectors shall be visually inspected for scratches, pits or
chips and shall be retermnated if any of these conditions exist. Each
circuit leg and conplete circuit shall be tested for insertion | oss at 850
and 1300 um rmul ti-node and 1310 and 1550 nm si ngl e-npde using a |ight source
simlar to that used for the intended comuni cati ons equi pnent. Hi gh-
resolution optical tine domain reflectoneter (OTDR) tests shall be perforned
fromone end of each fiber. Scale of the OIDR trace shall be such that the
entire circuit appears over a m ni mum of 80 percent of the X-axis.
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-- End of Section --
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